


JPRS-EST-94-025 
6 October 1994 


we 





FOREIGN 
Broapcast 
INFORMATION 
SERVICE 

















PRS Report— 


Science & 
Technology 


Europe/In ternational 











ap — pyrighted mat 
s prohibited withou open sion of the c 





erial. a ree 
copyright owners 

















Science & Technology 


Europe/International 











JIPRS-EST-94-025 CONTENTS 6 October 1994 


NOTE TO READERS: Effective | October, the processing indicators appearing in brackets at the start of each item 
have been changed. All new indicators begin with “FBIS” to make the material more easily identifiable. Some also 
indicate whether the item has been translated from the vernacular or transcribed from English. 


WEST EUROPE 
ADVANCED MATERIALS 


Switzerland: ‘Dumbbell’-Shaped Fullerene Linked Using Acetylene 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 5 Sep 94] 
Germany: Supermolecule Developed for Electron Transfer in Metals 

(Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT in German 

DI PE i ceeicasas ss cccecuvndcinshssttepiennctesannpsseacensssasisteassueasiniviesiseersdaiiats Veineactovatias . aeseans 
UK: Self-Organizing Molecule for Fabrication of New Types of Materials 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 2 Sep 94) 2 
ltaly: Company Develops Clean Cyclohexanoxin Production Technology 


[E. Vaciago; Milan IL SOLE-24, 30 Aug 94] iccccccccccccccccscscsessesseseccseccesscessessesseesececsesesseesevacens | 2 
AEROSPACE 

ESA Appoints France’s Aerospatiale Prime Contractor in ARD Project 

[Paris ESA PRESS RELEASE, 20 Sep 94] ..c.ccccccccccccsscccsesscsscesscceeseeeecceessescsssesesececeeens cyvinepiesenaas 2 
Airbus A330 Experiences Troubles; Delays Expected 

[Paris AIR & COSMOS/AVIATION INTERNATIONAL, 2 Sep 94) ...ccccccccccccccccseeee. esavscnenuevaaes 3 
Germany: Infrared Blood Diagnostic Device Developed for Astronauts 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 17 Aug 94). 3 


Germany: ISO Research Telescope Developed for Infrared Observations 
/W. Engelhardt; Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH | DIE 


WIRTSCHAFT, 6 Sep 94] coccccccccccccsccssecsssesecscessecessseesscesssceseseseessessueeecesusesessccsesesseseeeessseessceeteuesensaeens 4 
Fokker, DASA Consider New Supersonic Plane Development /Paris AFP, 28 Sep 94) .......... . § 
Italy: Fiat Avio To Develop FLA Engine /Rome AIR PRESS, 12 Sept 94] oo.........6.0.660.cccccececeeeeeeees 5 
Italy: Alenia To Participate in Euroflag Program /M. Bonelli; Rome AIR PRESS, 12 Sep 94] ....... 6 


AUTOMOTIVE, TRANSPORTATION 


Germany: Daimler-Benz Tests Fuel-Cell-Powered Electric Vehicle 
[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 6 Jul 94] .. 6 
Germany: Ozone Emissions From Vehicles Measured 


{Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 25 Jul 94] ..... 6 
Norway: Electric Vehicle Developed As Part of Eureka Project 
[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 25 Jul 94]... 7 
Sweden: Volvo Sees Big Potential in Chinese Car Market 
/J. Myrsten; Stockhholm SVENSKA DAGBLADET, 13 Sep 94] ....cccccccccccccccceeeeeetseceeneeeees becstecesenenee 7 
BIOTECHNOLOGY 


German Competitiveness in Molecular Biotechnology Assessed 

PP 8 ig EF 8, ee eT TT rrr & 
German Government Comments on Field Tests of Genetically Altered Plants 

[Duesseldorf HANDELSBLATT, 11 Aug 94] ..ccccccscscsessessessereeesresees pespeeiseneeiernne Wieweeeene © 








JPRS-EST-94-025 
6 October 1994 2 Europe/International 


COMPUTERS 


EU: CERN’s Latest CS-2 ESPRIT-Sponsored Supercomputer Presented 

[J.P. Dufour; Paris LE MONDE, 30 Aug 94] cocccccccccccccccccsccscsscsscssscccccssccsscsecececeeestaceceeceeeeseesesecens a 
Germany: Highly Accurate Computer Chip Developed 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT. 15 Sep 94). .... 
Switzerland: CERN Instalis ESPRIT-Sponsored Anglo-French Supercomputer 

[Paris AFP SCIENCES, | Sep 94] wi.ccccccccccccccsscccssssssccessssssssssvsssssssececscssssaseeececeaceceusanaaaaseseesuees a 


DEFENSE R&D 


Papers on Thermonuclear Physics Modeling, Materials ..........c..ccccccccccccccsccsccececceccceececcececceceesesvasereeses 
Table of Contents /Villeneuve-Saint-Georges CHOCS No. 11, Jul 94) coccccccccccccccccscecssscssseseeees 
Thermonuclear Modeling Discussed 

[D. Besnard; Villeneuve-Saint-Georges CHOCS No. 11, Jul 94] cccccccccccccccccccsccecesseeensees weenie 
Abstracts of Recent Papers /Villeneuve-Saint-Georges CHOCS No. 11, Jul 94) coccccccccccccccces. 
France: Aerospatiale Proposes Supersonic Missile 
[Paris AIR & COSMOS/AVIATION INTERNATIONAL, 2 Sep 94] coccccccccccccccccccscoscceecees pelivaeenisieon 
Italy: Aercosmos Develops Unmanned Air Vehicle /Rome 41R PRESS, 12 Sep 94) aise 


ENERGY, ENVIRONMENT 


Germany: High Energy Solar Cells Produced 

[Bonn TECHNOLOGIE-NACHRICHTEN MANAGEMNET-INFORMATIONEN, 31 July 94] .... 
Germany: New, More Efficient Power Plants Under Construction 

[W. Kempkens; Duesseldorf WIRTSCHAFTSWOCHE, 5 Aug 94] ...cccccccccccccccccsecsecsessccececeesseessesesens 
Germany: Project to Produce Hydrogen From Garbage Using Bacteria 

[Duesseldorf WIRTSCHAFTSWOCHE, 5 Aug 94] ........ peuabaseuneens Sacsdaessssahshadeacunsauendeesarssnetsneessesnivees 
Germany: Bacteria Developed To Eat Diesel Oil in Groundwater 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 26 Aug 94)... 
Germany: Hoechst Company Invents Filter to Remove Ozone from Air, Water 

Monssashdors MANDELEBLATT, 16 Meg DG n.scssscsssssscsssssssssscssssevscsesscessccssvsseccscssscsdsosscesssossossesesecoes 
Germany: Ceramic Separator Used 1n Solar Device to Produce Hydrogen from Water 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 19 Aug 94]... 
Germany: Methane-Selective Catalyst Reduces Emissions in Vehicles 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 22 Aug 94]. ... 
Germany: Production 2000 Project for Environmental Protection Technology 

[Duesseldorf HANDELSBLATT, 25 Aug 94] cicccccccccccscccsesssscssseseseesssecssesseseseeeeseeessececseceseeeescsarscseeees 
Germany: Wind Generator Standardization Tested by RWE Energie AG 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 12 Sep 94] .... 
Germany: Pilot Program for Biological Decontamination of Soil 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 12 Sep 94] .... 


LASERS, SENSORS, OPTICS 
France: CNRS Perfects Robot With Composite ‘Fly’ Eye /Paris AFP SCIENCES, 1 Sep 94]. ........ 


MICROELECTRONICS 


Germany: Karlsruhe Research Center Builds Electrostatic Micromotor /Berlin ETZ, Jul 94] ........ 
Germany: Digital IC with Heterobipolar Transistors Developed 

[Berlin MIKROELEKTRONIK UND MIKROSYSTEMTECHNIK, Jul-Aug 94] .....0.ccccccccc000s eee 
Germany: Report Criticizes Shortcomings in Microelectronics Research 

[G. Klasche; Munich ELEKTRONIK, 6 Sep 94] ......c.csssscsssssssssssssssssssesssvscssssssscsessessssseaseesssseessesetes P 
Germany: New Manufacturing Process for ASICs /Munich ELEKTRONIK, 9 Aug 94] .........00000. 
Germany: New Process Developed for Gallium Arsenide Seed Crystals 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 24 Aug 94]... 
Germany: Less Expensive Method Developed for UV Lithography of Silicon 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 26 Aug 94]. ... 
German Scientists Build World’s Smallest Microphone 

[J. Lubinski; Frankfurt/Main FRANKFURTER RUNSCHAU, 10 Sep 94] .........: Gbvsbatieeesteaenaees 


10 


21 








JPRS-EST-94-025 
6 October 1994 3 Europe/International 


NUCLEAR R&D 


Germany: Work on Plutonium Plant To Continue 

[M. Grotelueschen; Duesseldorf VDI NACHRICHTEN No 33, 19 Aug 94] c.ccccccccccccseccscsesevecscseseseees 25 
Germany: Nuclear Fusion Reactor Not Operational Within 50 Years /DIE WELT, 24 Aug 94] ... 26 
World’s Biggest ‘Super-Microscope’ B:gins Operations 

[C. Cookson; London FINANCIAL TIMES, 27 Sep 94] 26 


SOR OEE EEE EER EEE EEE EEE EEE EEE EHH EEE EEE HEHEHE OHHH EEE HEHE HES 


SUPERCONDUCTIVITY 


Germany: Ministry Calls For Faster Development of Superconductors 
[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 2 Sep 94) . 27 


TELECOMMUNICATIONS 


First Broadcasts Using New PALplus Format for TV 


[R. Buecken; Duesseldorf VDI NACHRICHTEN No 33, 19 Aug 94] ..cccccccccccccccccccessscccseesevseeseeseseeves 27 
European Information Highways Program Outlined 

[Milan SISTEMI DI TELECOMUNICAZIONI in Italian No 7-8, Jul-Aug 94) ooccc.c.ccccccccccccseeseesees 29 
Problems and Prospects of Information Highways Described 

[R. Boensch; VDI NACHRICHTEN No 34, 26 Aug 94] .occcccccccccccessccsccsscceceessecessessessesseessesseaceeseasens 29 
Germany: Data Superhighway Strategies Reported ...............cccccccceesseeesseeees spaaesdevaveneesavscetsaaesnyexveenvaes 30 


Overall Communications Infrastructure 
[D. Rosenthal; Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE 
PE EF, 5S MM GE casvccserexsnseneserssnansssesssonseennssunstontesnssesessasonetutuasesssesesuinsdioessssesossanenas 30 
Fiberglass Helps Subscribers 
[D. Rosenthal; Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE 
WIRTSCHAFT, 18 Aug 94] oocccccccccccccccccccsecscessceessscessceensceeecessessesseceeeseseeecesseeceeeceecseceerseessseens 32 
Millions of New Positions To Be Created 
[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 25 
MO DE wasn es sicterc esta rca entscirs sss eictrietasittaeteeseciostesisiiianiteienp ina 33 
Data Superhighway for Stuttgart /Munich COMPUTERWOC HE, 26 Aug 94] oocccccccccccccecccees 33 
Germany: Best Use of Information Superhighway Studied 
[D. Rosenthal; Frankfurt/Main) FRANKFURTER- ZEITUNG/BLICK DURCH _ DIE 


URN, FA EE exsiscteritanstesrtttrititeteminennencinesinnnineniiinenimmens 33 
Germany: Telekom’s Hultzsch on Research Plans, New Products, Liberalization 

[H. Hultzsch; Berlin NACHRICHTENTECHNIK-ELEKTRONIK, May/June 94] ......cccccccsccseeees 35 
Plans for In-Flight Telephone System Outlined 

[M. Schnurpfeil; Duesseldorf VDI NACHRICHTEN No 32, 22 Jul 94] .occccccccccccccssesseseesectscstecseens 38 
Pilot Project for Interactive Services in Stuttgart Planned 

[P. Reinhardt; Duesseldorf HANDELSBLATT, 15 Aug 94] ....ccccccsccssessessessescessseseescseeserseeeeeesserseeseens 39 


Germany: Frequency-Changing Switch Developed for Fiber Optic Networks 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 19 Aug 94)... 39 
Germany: BMFT Research Information Reported on Internet 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 22 Aug 94] ... 40 
Germany: New Recycling Method for TV Picture Tubes Reported 

[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 26 Aug 94] ... 40 
Italy: Optical Fiber Communications Network Established /Milan NOTIZIE ITALTEL, Jul 94) ....... 41 








JPRS-EST-94-025 
6 October 1994 4 Europe/International 


INTERNATIONAL 
ADVANCED MATERIALS 


India: Low Temperature Superconductor-Based Generator Developed 


[P. Sekar; Madras THE HINDU, 27 Jul 94] coccccccccccccssessscssessessesseseesceseescesesessesceeeesseecaeenecncseeeesenseces 42 
AEKOSPACE 
India: Next Remote Sensing Satellite Launch in 1995 /Madras THE HINDU, 24 Jul 94) ....000... 42 
MICROELECTRONICS 
SOPRSE: CIGAS BOGRICOMEUCIOTS TOUTES .......0.:cccccrrcrcccesccrccssvesccvcescccssccsescsseccssssoeesssssossoseeenensesenssesesssccoeees 43 
Thinner Semiconducting Films 
[Frankfurt/Main FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT, 2 Sep 
BE easebiseeicecsssscneesssesesacssteassnsraaniesvisasriaasseeaeee nan ai ee ENRON 43 
GaAs Semiconductor Performance /R. Romani; Milan IL SOLE-24 ORE, 6 Sept 94] .......... 44 


f >, 
brs 








JPRS-EST-94-025 
6 October 1994 


ADVANCED MATERIALS 


Switzerland: ‘Dumbbell’-Shaped Fullerene Linked 
Using Acetylene 


94WS0520B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 5 Sep 94 p 10 


[Article by nrb: “Dumbbell” Made of Fullerenes: Progress 
Made in Combining Acetylenes and Fullerenes‘] 


{[FBIS Translated Text] Scientists from the University of 
Zurich (ETH) have made progress in the search for new 
molecules containing only carbon. The researchers were 
able recently to combine two fullerenes with a carbon 
chain to form a dumbbell. Francois Diederich and his 
colleagues want to combine two groups of carbon- 
containing molecules with one another. These groups are 
acetylenes and fullerenes. It may be possible in this 
manner to produce new fibrous materials for engineering 
uses. 


As reported in the magazine ANGEWANDTE CHEMIE 
[Applied Chemistry] (1994, No 13, p 1427), other scien- 
tists are also working on this bonding of two states of 
carbon. After initial difficulties, fullerenes have been 
shown to be very reactive chemically. Primarily individual 
double bonds on the soccer-ball skeleton can be combined 
with high-energy particles. This creates fulleroids, i.e., 
fullerenes that have a molecule linked like an anchor by 
means of a swivel ring made of carbon. 


Diederich and his colleagues (Laboratory for Organic 
Chemistry, ETH Center, Universitatsstrasse 16, CH-8092 
Zurich) were able to attach an anchor to a fullerene that 
had two reactive points. For this reason, two fullerenes 
were linked during synthesis. The molecule created in this 
waay looks like a dumbbell. 


Using nuclear mz.gnetic resonance spectroscopy, the chem- 
ists were able to show the molecule in the structure clearly. 
Until now, molecules of this type were not soluble enough 
to be able to dletermine the structure. The scientists now 
want to test whether the molecule can conduct electric 
current and whether it can be transformed to new carbon 
states. 


Hungarian scientists have reported on an interesting effect 
in crystalline C 60. They discovered that the fullerenes 
emit tones at minus 13°C. Such acoustic emissions are 
known from different solids. The researchers at the 
Acoustic Research Laboratory in Budapest and the 
chemist Tibor Braun from Eotvos University (Institute for 
analytic and Inorganic Chemistry, PO Box 123, 1443 
Budapest) have investigated fullerene samples at different 
temperatures using resonance sensors. 


They heated and cooled in cycles between minus 93°C and 
30°C. In doing so, they found an additional acoustic signal 
during the first cooling cycle at about minus 70°. In later 
cycles, this signal did not occur. On the other hand, the 
sound at minus | 3°C was maintained. It is about 6 decibels 
in strength and has a frequency from 15 to 20 kilohertz, 
reports the Journal of the Chemical society, CHEMICAL 


WEST EUROPE 1 


COMMUNICATIONS (1994, p 1613). The resarchers 
assume that the signal is caused by changes in the fullerene 
crystal. 


Germany: Supermolecule Developed for Electron 
Transfer in Metals 


94WS0520D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 8 Sep 94 p 8 


[Article by P.W.: “Supermolecules Tailor-Made Through 
Electron Transfer: Scientists from Bonn Work on Basic 
Skeletons for Producing Molecules" 


[FBIS Translated Text] As it is difficult to perform exper- 
imental investigations of natural systems, chemists would 
rather synthesize molecules. These molecules could then 
simulate special functions of complicated natural mate- 
rials, such as the functions of chlorophylls. The supermol- 
ecules are particularly suited to this task. These are com- 
posed of several individual building blocks. These building 
blocks contain subunits that accep! electrons (acceptor 
ur its) or donate electrons (donor units). Chemists now 
want to tailor these supermolecules such that the super- 
molecule is particularly efficient at electron transfer. 


Scientists from the University of Bonn (Professor Fritz 
Vogtle, Institute for Organic Chemistry and Biochemistry, 
Gerhard-Domagk-Strasse |, 53121 Bonn) are involved 
with the synthesis of basic skeletons (ligands) for the 
production of such supermolecules. Acceptors and donors 
are created, however, only when metals are coupled to this 
basic skeleton, thereby producing a compouius imetal com- 
plex. By means of a rigid spacer, the donor is to be kept as 
far as possible away from the acceptor,a feature that 
requires a high degree of “assembly ability” during 
synthesis. 


The experiments making metal complexes, primarily 
ruthenium and osmium ions, are then performed on the 
representation of the new supermolecule in Switzerland by 
Professor von Zelewsky and Professor Belser from the 
Institut de Chimi Inorganique ei Analytique in Fribourg. 
The working group of Professor Balzani from the Diparti- 
mento di Chimica in Bologna is doing the actual physical 
investigation of electron transfers. This is achieved by 
directed excitation of the metal centers using laser light 
and measuring the electron transfer achieved. The decay 
duration of the fluorescents of the supermolecules caused 
by the excitation can then be delermined by time-resolved 
fluorescent spectroscopy. With a spacing between the 
donor and acceptor of about 1.8 nanometers, about one 
half the excited molecules have experienced electron 
transfers after only 100 picoseconds. 


In their research focus topic, “Intramolecular and Inter- 
molecular Electron Transfer,” the Volkswagen Foundation 
wants to have investigated how the space between the 
donor and acceptor can be enlarged. There does not appear 
to be an alternative at this time to the linear, rigid, 
multi-nucleus metal complexes researched by Professor 
Vogtle in Bonn. The length of these complexes exceeding 
one nanometer has not yet been equalled or exceeded. The 
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scientists from Bonn, however, now claim a further exten- 
sion of this supermolecule type up to two nanometers and 
beyond. 


UK: Self-Organizing Molecule for Fabrication of 
New Types of Materials 


94WS0515D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 2 Sep 94 p 8 


[Article by oel: “Five-Ring Molecule Organizes Itself”] 


{[FBIS Translated Text] British chemists at the University 
of Birmingham have succeeded in taking an important step 
in building self-organizing molecules: they were able to 
cause five ring-shaped organic compounds to link together 
like Olympic rings. Such compounds of polymolecular 
organic rings with 20 and more hydrocarbon atoms are 
called catenanes (Latin: chain-shaped). Corresponding to 
the chemical nomenclature, the official name is therefore 
(5)-catenane. 


Just five years ago the selective synthesis of such com- 
pounds would still have been inconceivable. Today they 
are regarded as an important milestone for additional 
self-organizing, constantly more complex, organic com- 
pounds. Whether the new five-catenane can be of further 
use technically in some way has not yet been studied. 


The chemists succeeded in interlinking the individual ring 
compounds by means of a special electrostatic activation 
of the rings, which do not enter into any chemical bonding 
with each other in the linkage not even as intermediate 
siages. An expianation of the dynamic processes which are 
taking place here is not yet available. Electrostatic activa- 
tion is thus, after special siructures in terminal groups of 
large organic molecules, the second important principle for 
letting self-organization proceed. Self-organization is held 
to be a principle of synthesis for possibly having the 
formation of special molecules take place without the 
influence of catalysts in the future. They could later play a 
role as nanometer-sized basic structures in molecular elec- 
tronics, as switches, as transistor-like circuits or in order to 
transmit electrons in molecular “wires.” 


There are also thoughts of using them as basic building 
blocks for new kinds of organic materials, composites or 
polymers. But for that it is necessary to produce sufficient 
quantities in order to be able to report more precisely on 
their specific chemical and physical properties. When that 
will be possible is something no scientist doing research in 
this special discipline of chemistry dares say. 


Additional information: University of Birmingham, 
Department of Chemistry, Edgbaston, Birmingham, B15 
2TT, United Kingdom. 


Italy: Company Develops Clean Cyclohexanoxin 
Production Technology 

MI1409075694 Milan IL SOLE-24 ORE in Italian 

30 Aug 94 p 12 


[Article by Elena Vaciago: “A Green Technology from 
Enichem For Cyclohexanoxin Production” 
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{[FBIS Translated Text} A new ecological technology has 
been developed by Enichem researchers for the production 
of the special chemical compound, cyclohexanoxin, an 
intermediate product of caprolactam that is one of the 
principal by-products of the petrochemical industry. In 
fact caprolactam is transformed into nylon 6 by means of 
polymerization. This is used in synthetic fibers (in the 
textile industry and in industrial applications) and for 
resistent technopolymers that are widely used in the pro- 
duction of resistant objects such as ski boots, supports for 
surf masts, roller skates, as well as in the electrical and 
electronic industries. 


Cylcohexanoxin was previously produced using various 
technologies: raschig (the most diffused), basf, and Dsm/ 
stamicarbon. These generated great quantitites of ammo- 
nium sulfate as a by-product that had commercial spin-offs 
(as a fertilizer) but generated low profits and was difficult 
to eliminate. Moreover the traditional processes caused 
polluting nitric oxide and carbon dioxide emissions and 
required special treatments 


The new process developed by Enichem is cleaner because 
it does not generate by-products and does not give rise to 
polluting emissions. In chemical terms, cyclohexanoxin is 
synthesized directly by cyclohexanone and ammonia by 
using hydrogen peroxide in the presence of a titanium 
silicate-based catalyzer. Synthesis occurs in the presence of 
a solvent and at a low temperatures, with extremely high 
yields exceeding 99 percent. 


In economic terms, the simplification of the manufac- 
turing process (all the intermediate phases relating to the 
producuion of hydroxylamine nave been eliminated) has 
reduced fixed costs enormously. “By applying the new 
process at our plant in Porto Marghera this will lead to a 
1 5-percent reduction in production costs,” said Giamberto 
Piacci, who is in charge of pheno/caprolactam production 
at Enichem. “The new process is a fundamental step in the 
technological modernization of caprolactam production, 
and the great interest demonstrated by the leading capro- 
lactam producers bears witness to this. It has been ascer- 
tained that the process can be applied to 90 percent of the 
plants currently in operation.” 


AEROSPACE 


ESA Appoints France’s Aerospatiale Prime 
Contractor in ARD Project 

BR2009121094 Paris ESA PRESS RELEASE in English 
20 Sep 94 pp 1-3 


[Unattributed report: “ESA Signs ARD Contract With 
Aerospatiale”’} 


[FBIS Transcribed Text] 


Europe Chooses the “Simple, Fast and Economical 


Option” 


Europe has two years to develop and prepare for launch by 
Ariane-5 a space vehicle demonstrator that can be consid- 
ered as the first step towards a future crew transport 
vehicle. 
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The demonstration vehicle, called the ARD or Atmo- 
spheric Re-entry Demonstrator, is the tangible result of the 
reorientation of ESA’s [European Space Agency] manned 
space programme towards affordable concepts paving the 
way for Europe’s contribution to the International Space 
Station programme. 


ESA has decided to appoint Aerospatiale (France) as prime 
contractor for the ARD development contract. 


The unmanned ARD capsule, measuring 2.8 m in diam- 
eter and weighing about 3000 kg, will be launched in April 
1996 by Ariane 502. 


This venture will be a first for Europe in many respects: It 
will be the first time a launcher operating in dual launch 
configuration, in this case Ariane-5, injects a satellite into 
geostationary transfer orbit and a re-entry vehicle into low 
orbit. 


It will also be the first time a space vehicle of this size is 
developed to such a tight schedule (20 months) and under 
such severe budget constraints (firm fixed price contract). 


The aims of the ARD are to validate Europe’s ability to 
cope with the aerothermodynamic problems of atmo- 
spheric re-entry, demonstrate its mastery of the materials 
and measurement techniques involved, and provide oper- 
ational experience in navigation, guidance and control 
along a re-entry and recovery trajectory. The contract will 
thus combine the ongoing technology development effort 
with the work on the concept for the development of the 
future Crew Transport Vehicle (CTV), currently being 
carried out in parallel by two separate groups of European 
firms, one headed by Aerospatiale and the other by DASA 
[Deutsche Aerospace] (Germany). 


The management approach is an unusual one, involving a 
very sharp reduction in the number of models and tests, 
and maximum use of existing equipment and software. 


Finally, Aerospatiale, applying streamlined management 
methods, will head up a team of 22 contractors from 9 
different countries. 


Jean-Marie Luton, Director-General, and Louis Gallois, 
Chief Executive of Aerospatiale, will sign the contract on 
Friday, 30 September 1994, at ESA Headquarters in Paris. 


The signing ceremony will feature a briefing on the ARD 
programme by Jorg Feustel-Buechl, Director of ESA’s 
Manned Spaceflight and Microgravity Programmes, and 
Bernard Humbert, Head of the Manned Spaceflight Pro- 
gramme Group at Aerospatiale Espace and Defence. 


Airbus A330 Experiences Troubles; Delays 
Expected 


BR1609135794 Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 2 Sep 94 p 34 


[Jean Pierre Casamayou report: ““New Problems for 
A330" } 


[FBIS Translated Text] The new twin-engined A330’s 
entry into service is not proving as easy as that of its twin, 
the A340, which has been trouble-free. Following the 
problems in retracting its main undercarriage, and the 
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dramatic accident at Toulouse, the versions of Airbus- 
Industrie’s jumbo which are equipped with Pratt & 
Whitney engines are threatened with delivery delays, 
blamed on a supplier of components in the engines’ reverse 
thrust system. 


These composite components in the PW4168 engines’ 
reverse system have proved more fragile than expected. 
The components have had to ve returned to their Amer- 
ican manufacturer, Martin Marietta, to be remade. This 
has caused the postponement of deliveries to Malaysia and 
Tha) Airlines, schedule“ for the end of the summer. 


Apart from t,.ese delays due to an American supplier, this 
version of the A330 will certainly be subject to delays in 
obtaining its Category III landing certificate, owing to the 
Toulouse accident. This will mean a resumption of tests 
with a new aircraft, equipped with the PW4168. Conse- 
quently, there is little prospect of Category III certification 
being granted before spring 1995. 


On top of all this, there are also problems with the ETOPS 
180 certification, concerning authorization to operate 
routes at least three hours’ flight from an emergency 
airport when one engine has failed. These problems derive 
from the fact that during endurance tests carried out under 
ETOPS certification, the PW4168 engine ruptured a 
power transmission bearing after only 229 cycles. Despite 
the problem having been technically resolved, the new 
endurance tests will lead to delays. 


Finally, the A330 pilots have reported other teething 
troubles with the plane. These tnclude problems in 
retracting the main undercarriage. Though the cause ts 
known (excessive sensitivity of safety devices), the emer- 
gency procedure is complex, and pilots claim it cannot be 
used if an engine fails at the same time. Another, more 
worrying problem is simultaneous failures in the flight 
control unit's altimeter. Operators have found that, though 
there are three distinct measuring channels for each secu- 
rity measure, these channels are supplied by a single 
transformer. This has required a new navigation order to 
alert crews. 


Airbus Industrie nevertheless has one reason for satisfac- 
tion. Tests on A330’s equipped with Rolls-Royce engines 
(whose reverse thrust systems are made by Hurel-Dubois) 
have gone well. Their performance tests were concluded 
this summer with a program of hot weather high altitude 
trials. The first Rolls-Royce-powered A330 will appear at 
the Farnborough Air Show in Cathay Pacific colors. It will 
begin a line evaluation program toward mid-October, 
terminating in certification next December. It will then be 
delivered in January 1995. 


Germany: Infrared Blood Diagnostic Device 
Developed for Astronauts 

94WS0499B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 17 Aug 94p 8 

[Unattributed article: “Infrared Diagnostic Device for 


Blood Analyses: Space Device to Become Available Later 
for General Medicine’’} 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











[FBIS Translated Text] Experts from the German Aero- 
space Research Institute (DLR) in Cologne-Porz and the 
Rhine-Westphalia Technological University (RWTH) in 
Aachen have developed a device for diagnosing the blood- 
stream for medically monitoring astronauts during their 
space flights. [he device is to be employed for the first 
time during the Euromir ’95 Mission in the fall of next year 
when an astronaut 1s to set a new European endurance 
record with 135 days in earth orbit. 


The opportunity is to be used, throughout the entire space 
flight, medically to observe the way in which the human 
body reacts to rather lengthy weightlessness. The astronaut 
will use the specially developed NIR device for measure- 
ments of the blood flow, enabling study of the microcircu- 
lation of the blood in the human vascular system by means 
of a new, tiny infrared sensor. 


Its use enables observation of the circulatory and cardiac 
systems at rest and under stress as well as the displacement 
of fluids in the upper half of the body and the head that has 
been repeatedly observed among astronauts undergoing 
weightlessness. It is reported that the NIR device has 
already proven itself during preliminary tests on earth. 


Professor Rupert Gerster, head of the DLR Institute for 
Aerospace Medicine in Cologne-Porz, comments: “Previ- 
ously, patients had to enter the hospital for such studies. At 
present, the doctor that makes house calls can easily take 
along on a house call the instrument kit with an integrated 
diagnostic computer.” 


The core of the NIR measuring device is a tiny infrared 
measuring head from the East Berlin firm Silicon Sensor. 
Tie mid-size tirm OHB in Drcmen developed the 
Dasytech broadband read-out computer. Both projects 
were supported by the German space agency DARA in 
Bonn. 


The operation of the device may succinctly be described as 
follows: a personal computer 1s used to control a number of 
mini-sensors via the microcirculation measuring bar and 
they emit pulsed infrared light at wavelengths of 810-930 
nanometers in a thin tissue of the human body. 


The tiny, brightly shining, infrared measuring head that is 
only half a centimeter can be attached to a finger, a toe or 
an earlobe. Dr. Juergen Drescher of the medical institutes 
of the RWTH in Aachen comments: “A phototransistor 
picks up the infrared light reflected from the tissue which 
now provides data on the pulsation of the blood and 
changes in concentration.” The continuously monitored 
NIR_ signal furnishes data on gravity- and position- 
dependent filling fluctuations in the tissue of the person 
under study that is being monitored. Later, the device is to 
be further developed for general medicine. 


Germany: ISO Research Telescope Developed for 
Infrared Observations 

94WS0520C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 6 Sep 94 p 8 

[Article by Wolfgang Engelhardt: “Starting in 1995, the 
ISO Research Telescope is to Observe Thousands of Celes- 
tial Bodies in the Infrared Spectrum; Preparations Enter 
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Last Phase: Energy Balance, Temperature and Speed of 
Cosmic Objects to be Measured”’} 


[FBIS Translated Text] The scientific satellite projects of 
the European Space Agency are as successful as the expen 
sive plans of manned space travel are controversial. The 
next large research telescope is the Infrared Space Obser- 
vatory (ISO). Beginning in the fall of 1995, the telescope 
will be used to observe thousands of cosmic objects. Now 
the payload model of the large astronomy satellite has been 
delivered to the European Space Agency (ESA) and the 
industry prime contractor Aerospatiale by Deutsche Aero- 
space in Ottobrun. 


Many telescope satellites in the past decades have made 
substantial progress possible in researching cosmic objects 
Compared to observatories located on the earth, they have 
the decisive advantage that they are located above the 
atmosphere. The atmosphere absorbs otherwise important 
parts of the electromagnetic spectrum and its scintillations 
put every observation of the heavens out of focus. Begin- 
ning in 1960, the new areas of ultraviolet, infrared, gamma 
radiation, and X-ray astronomy were developed. These 
areas gradually painted a comprehensive impression of the 
objects and processes in the universe for researchers 


The new ISO satellite 1s to observe the sky with previously 
unachieved accuracy in the infrared spectrum. In the 
operating life, set for 18 months, the 60-centimeter tele- 
scope 1s to be pointed to about 20,000 cosmic objects in the 
sky that radiate primarily in the infrared range. When 
selecting this research goal, the ISO supporters profited 
from the results sent to ground control bv the Furopean- 
American IRAS satellite during its celestial examinations 
This satellite was launched in 1983. One prerequisite for 
observations in the infrared spectrum, however, 1s the 
cooling of a satellite telescope to the lowest possible 
temperature. In this way, even the cold bodies in the 
universe that do not themselves radiate can still be 
detected. For this reason, the DASA [German Aerospace] 
technicians had to accomplish an extraordinary technica! 
feat to implement the payload module tn the [SO satellite 
For the infrared examinations, the telescope had to be 
cooled to minus 270°C for the entire time of operation 
This temperature is just above absolute zero. To do this, 
the 60-centimeter large IR [infrared] telescope was housed 
in a cryostat, a 2.3-meter-wide and high “Thermos bottle” 
made of aluminum weighing |.5 metric tons. It 1s filled 
with 2400 liters of extremely cold liquid helium. This 
casing will keep the reflector and the sensors at the 
required low temperature for at least one and one-half 
years, until the cooling effect gradually decreases, blinding 
the telescope. On the outside, the cryostat 1s protected 
against warm rays of the sun with special multi-layer 
insulation and the solar-cell generator mounted on the 
side. 


The development of the ISO cryostat began about ten years 
ago with initial studies for the German Girl project. 
However, this infrared telescope, intended for use in the 
space shuttle, was soon dropped because of a lack of 
funding. The DASA technicians, however, profited from 
this preliminary task when they started designing the ISO 
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cryostat. The greatest problem remained the behavior of 
the most varied materials at such low temperatures where 
norma! laws of physics change completely or are even 
repealed. 


The project stumbled a few years ago when serious prob- 
lems with leaky valves arose. Not until microscopically 
small dirt particles were identified as the cause was it 
possible to introduce appropriate countermeasures and 
install special filters in the helium valves. The helium 
cooling system for the ISO cryostat was developed by 
Linde AG. 


Four special sensors are fed by the 60-centimeter reflecting 
telescope of the ISO satellite. These sensors convert the 40 
spectral bands of the collected infrared radiation into 
several forms of data that can be evaluated. These focus 
instruments are the Isocam camera, a long-wave and a 
short-wave spectrometer (LWS and SWS), and the Isphot 
photopolarimeter that was also developed by DASA and 
Zeiss. The new instruments of the Infrared Space Obser- 
vatory use highly developed CCD chips. They should 
achieve a sensitivity one thousand times better than the 
IRAS satellite over a multi-hour period of observation. In 
addition, the ISO telescope has a greater wavelength range 
and improved angular resolution. 


The design of the ISO satellite includes not only the 
payload module and the solar generator but also the 
service module. This module has all service systems nec- 
essary for orbit operation, such as attitude control, power 
supply, temperature control, data processing and telecom- 
munications. Overall, the satellite is 5.3 meters high with a 
diameter of 2.3 meters and weighs 2.5 metric tons. ISO is 
being built by a consortium of 35 European companies led 
by the French prime contractor Aerospatiale. 


The ISO payload module will now be delivered to the 
European Space Center Estec in Holland and integrated 
with the service module into a complete flight model. 
Then, the satellite will be tested in special simulators and 
shipped to French Guiana early in 1995. The research 
satellite 1s scheduled for launch on an Ariane 4 rocket in 
September 1995. It 1s to be inserted into a highly elliptical 
orbit with a perigee of 1,000 kilometers and an apogee of 
70,000 kilometers with an orbit period of 24 hours. 


The ISO satellite will be the only infrared sensor in earth 
orbit for the next ten years. Several thousand astronomers 
from Europe, America, Japan, and other countries are 
participating in the observation program. The telescope, 
cooled to a low temperature with its sensitive and high- 
resolution sensors, can remain pointed at an object in 
space for up to ten hours. During its measurement phase, 
the ISO will be pointed at about 20,000 objects, at planets 
and comets in our solar system, at stars and gas clouds in 
our galaxy and at extremely distant solar systems and 
quasars. Areas of star creation in thick clouds of dust and 
gas are also included among the subjects. The infrared 
spectral range 1s particularly interesting to astronomers 
because most cosmic objects only radiate energy here. 
Numerous parameters can be measured with IR measure- 
ments, such as the energy balance, temperature, and den- 
sity or speed of the target cosmic object. 
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The costs for the European ISO satellite project are esti- 
mated at 1.2 billion German marks [DM]. Germany 1s 
assuming about DM200 million of this. For this, among 
other places, about 200 engineers will be funded for eight 
years at DASA at Ottobrun and a few participating small 
companies. 


Fokker, DASA Consider New Supersonic Plane 
Development 


AU2809172894 Paris AFP in English 1528 GMT 28 Sep 94 


[FBIS Transcribed Text] Dutch aviation firm Fokker and 
its German majority stockholder, Deutsche Aerospace 
(DASA), are considering development of a supersonic 
plane of entirely new design for the next century, a Fokker 
spokesman said on Wednesday. 


Spokesman Leo Steijn told AFP on the sidelines of cere- 
monies at Amsterdam Schiphol Airport for Fokker’s 75th 
birthday that the firm and DASA will have to decide 
before the end of the year whether to go it alone in the new 
adventure, or to take on a partner to lend a hand. 


He said there had been “contacts with British Aerospace” 
in that connection, “but no negotiations are going on.” 


The spokesman said that such a supersonic project would 
lead to dropping plans for a Fokker-130, a project first 
discussed in 1990 and involving the “stretching” of a 
Fokker 100. It would be aimed at competing with the 
Boeing 737-300. 


Italy: Fiat Avio To Develop FLA Engine 


M12709132894 Rome AIR PRESS in Italian 
12 Sep 94 p 1608 


[FBIS Translated Text] There are three candidates for the 
four-turbine engine for the FLA [Future Large Aircraft] 
military transport aircraft. All derive from engines that are 
currently in use or at the development stage. These include 
the Allison GMA 2100 that is already fitted on the C-1301, 
an engine deriving from the M88 developed by SNECMA 
{National Company for the Design and Building of Air- 
craft Engines] for the French Rafale fighter aircraft to be 
developed by a consortium that includes the French com- 
pany, MTU [Motor and Turbine Union, Inc.], and Fiat 
Avio, and a derivate of the BR700 series of engines being 
developed by the BMW Rolls-Royce joint venture. 


By the end of the year, SNECMA, MTU and Fiat Avio will 
establish a special consortium with equal shareholdings to 
manage the M88 development program. The goal is to 
develop a 9,000-10,000 SHP turbopropulsion system by 
Starting with the 73.5-kKN gas generator from the Rafale 
engine. In specifying that the consortium is open to other 
partners, in fact the three members hope to integrate 
Rolls-Royce into the project as well, the estimated costs 
and time schedules for the project were made known: $600 
million and certification in the year 2000. In time for the 
projected delivery of the first FLA’s in 2002, provided the 
prefeasiblity phase is completed in 1995. The estimated 
market is for 2000 aircraft (the NATO market for the FLA 
is for 300-350 aircraft, but then there are exports), with a 
20-year production commitment for the three industries. 
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Italy: Alenia To Participate in Euroflag Program 


MI2709133094 Rome AIR PRESS in Italian 
12 Sep 94 p 1607 


[Article by Marco Valerio Bonelli: “Airbus To Associate 
Alenia in Euroflag Program] 


{[FBIS Translated Excerpt] [Passage omitted] The press 
conference held by the Euroflag company established by 
British Aerospace, DASA [German Aerospace Corpora- 
tion], CASA [Spanish Aeronautical Engineering Com- 
pany], Aerospatiale, and Alenia with OGMA of Portugal, 
SONACA [National Aerospace Construction Company] 
and SABCA of Belgium, and Tusas of Turkey as associated 
members, to manage the FLA [Future Large Aircraft] 
program, should have clarified the issue instead it served 
primarily to confirm the news that has been circulating for 
some time over the entry of the project into the Airbus 
Industries organization. All the members of the Airbus 
Industnes consortium, which builds the successful trans- 
port aircraft, are participating in the Euroflag program 
apart from Alenia. It was precisely to resolve this problem 
that the Italians were invited to participate in an Airbus 
subsidiary that is to be established for military programs. 


“We are assessing and discussing this possiblity which is 
undoubtedly interesting,” stated Alenia Aeronautics 
Director Nino D'Angelo, “but if we were to decide to 
participate, I wish to point out that this does not mean the 
entry of Alenia as an Airbus Industrie partner for the 
commercial aircraft sector as well, though in principle 
there are no obstacles to a possible step in this direction.” 
“The important thing,” said D'Angelo, “is that this oper- 
ation does not alter the current balance, and that our 
position with respect to Euroflag is not weakened. We have 
requested the final assembly line because we feel that we 
have the technological capability and our costs are com- 
petitive compared to other solutions. The important thing 
now is to terminate the prefeasibility study as scheduled by 
mid-1995 and to begin making the government aware of 
the fact that it must approve and support the program as 
the other governments will do.” 


AUTOMOTIVE, TRANSPORTATION 


Germany: Daimler-Benz Tests Fuei-Cell-Powered 
Electric Vehicle 


94WS0476A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 6 Jul 94 p 8 


[Article entitled: “‘Fuel Cells in the Electric Automobile. 
Daimler-Benz Testing Zero-Emission Vehicle Having Its 
Own Power Unit’’] 


[FBIS Translated Text] Stuttgart automobile company 
Daimler-Benz AG [Inc.] is presently testing in city traffic 
an electric road vehicle having a fuel cell unit. The Mer- 
cedes transporter, called the Necar (New Electric Car), 
accelerates at traffic lights as most other automobiles do, 
and its maximum speed is 90 kilometers per hour. But just 
steam escapes from the exhaust. 
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The experimental vehicle 1s now loaded to such an extent 
with this kind of unit that there is no room left for 
additional loading capacity. Daimler-Benz appears confi- 
dent that the development of such a “mobile” fuel cell will 
have made such progress as early as in the year 2000 that 
series production can be prepared for, the company writes 
in its house periodical HIGH-TECH REPORT. 


Daimler-Benz is working in this field together with the 
Canadian Ballard Power Systems company, which ts 
referred to as the leader in the technology of polymer 
electrolyte membrane fuel cells (PEMFCs). This type of 
fuel cell was chosen for the tests primarily because of its 
high power density and its favorable operating tempera- 
ture, which is between 20-100°C. 


The power for running the vehicle originates in an electro- 
chemical process in a proton-conducting PEM cell (Proton 
Exchange Membrane Fuel Cell). Just a tenth- 
of-a-millimeter-thick plastic foil acts as the electrolyte, 
along one side of which hydrogen passes. Oxygen from the 
air passes along the other side. 


The hydrogen ions (protons) pass by the electrolyte foil 
coated on both sides with a platinum-containing catalyst, 
because of which a negative charge develops on the 
hydrogen side and a positive on the oxygen side. Electric 
current is generated at once when the hydrogen tons 
combine with the oxygen to form water. 


This fuel cell motor is still too expensive and bulky for 
mass-produced vehicles. Werner Tillmetz, in charge of 
development of the fuel cell system, expects, however, that 
the unit will be able to be reduced to a quarter of its present 
size in the next two or three years. In the future it will be 
possible to produce the hydrogen directly on board, from 
methanol, that is. 


Though carbon dioxide (CO,) forms in the process, yet at 
least one third less is produced than when gasoline is 
burned, they say. Methanol could be produced from nat- 
ural gas. A fuel-cell vehicle with the same tank size will 
have the same range as an internal combustion engine 
automobile of today. The “target vehicle” that Necar 
project leader Thomas Klaiber has proposed for the next 
few years is to be able to travel a distance of around 500 
kilometers on 50 liters of methanol. 


Germany: Ozone Emissions From Vehicles 
Measured 

94WS$0476C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 25 Jul 94 p 8 


[Article entitled: “How Does Ozone Form in the Lower 
Layers of the Atmosphere? KFA [Nuclear Research 
Facility] Wants to Contribute to Understanding of This by 
Test Measurements at Freiburg”’] 


[FBIS Translated Text] The Julich research center (KFA) 
is presently engaged in a measurement project at Schauin- 
sland near Freiburg, in order to study the effects of vehicle 
emissions on ozone formation. The measurement data will 
then be interpreted with the aid of computer models. The 
scientists want to find out how and where ozone forms in 
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the lower layers of the atmosphere, which forerunner 
substances like nitrogen oxides and hydrocarbons have to 
be present, and how long the ozone exists. What share i 
the formation of ozone the nitrogen oxides have, that are 
produced by vehicles on hot summer days and are trans- 
ported into the top layers, is thus far an unsettled question. 


Acoustical methods as well as laser technology will be used 
in the studies. Sulfur hexafluoride is being released as a 
trace gas into the atmosphere. Although this gas is invisible 
and odorless, it is reported that measuring instruments 
nevertheless can detect it very well even in the smallest 
quantities. Sampling units that draw in air and pump it 
into silver-colored plastic bags are being set up along the 
Grosses Tal [Big Valley]. Each time after an experiment 
these bags will be collected and analyzed by means of a gas 
chromatograph tn Julich. It is hoped that in this way it will 
be possible to determine the space and time distribution of 
the sulfur hexafluoride concentration. Meteorological 
measurements will be taken in addition. Sound impulses 
will be transmitted vertically up into the atmosphere. It 
will be possible from the backscattered echo to make 
Statements concerning wind and turbulence distribution 
versus altitude. 


One of the systems is connected to a laser instrument that 
uses its light pulse to determine the ozone’s altitude 
distribution. Additional measurements wil! be made by a 
powered glider at altitudes of a few hundred meters. 
Nitrogen oxides, ozone and sulfur hexafluoride, as well as 
wind velocity and temperature, are to be measured here. 


The Julich research center made similar studies in past 
years also in the catchment area of Sophienhohe. The 
measurements at Schauinsland, which are still to run to 
August 20, are taking place in cooperation with the Baden- 
Wurttemberg State Office for the Environment. 


Norway: Electric Vehicle Developed As Part of 
Eureka Project 


94WS0476B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 25 Jul 94 p 10 


[Article entitled: “Norway Planning Electric Automobile’”’] 


[FBIS Translated Text] Norway is developing a personal 
electric automobile within the framework of the European 
Eureka PIV (Personal Independent Vehicle) project. The 
development center of Hydro Aluminum Automotive in 
Denmark, the Statoil petroleum group, Oslo Energi and 
the Norwegian Postal and Telecommunications Service 
are taking part. Jan Otto Ringsdahl of Pivco A/S [Inc.] 
(Standveien 4, N-0975 Oslo) is the project leader. This 
company is focusing on an aluminum vehicle frame that is 
to be welded by a new kind of process. The future electric 
automobile is to cost approximately 14,000 German 
marks, weigh a total of 400 kilograms without batteries 
and attain a top speed of 80 kilometers per hour. 
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Sweden: Vol: ; Sees Big Potential in Chinese Car 
Market 

BR2809101394 Stockholm SVENSKA DAGBLADET 

in Swedish 13 Sep 94 p 27 


[Article by Johan Myrsten: “Volvo Takes the Bus to 
China”] 

[FBIS Translated Text] In a small! inland town of China, 
Volvo is going to build buses with a business partner 
owned by the People’s Liberation Army. 


Volvo has decided to become one of the future automobile 
manufacturers in China. Earlier activities in the country 
include cooperation with the Tianjin Automotive Corpo- 
ration with deliveries of 3000 drivelines (engine, gear- 
boxes, transmissions etc.) to minibuses manufactured by 
this company in Tianjin, east of Betjing. 


An Industrial Base 


“In order to succeed in this market, one needs to have an 
industrial base here,”’ says Volvo Director Jan Blennius. 


Volvo has declared its interest in a long-term production 
involvement in China. But the Chinese want more than just 
assembly plants. They want technology and infrastructure 


Eight foreign automobile manufacturers operate today in 
China. The largest is Volkswagen/Audi with its Santana 
plant in Shanghai. 


This summer China decided to stop the entry of additional 
automobile manufacturers into the country for a period of 
two years. Beijing will decide early in 1996 1f and what new 
manufacturers will be allowed into the country. Awaiting 
this decision, the Swedes may have a co-production oppor- 
tunity with Tianjin Automotive. 


According to Jan Blennius, China wants to use this occasion 
to reduce the number of foreign joint-venture enterprises in 
this sector to seven or six, maybe down to three or four, after 
the turn of the century. But the Volvo passenger car division 
is obviously hoping to be one of the chosen few. 


A Slumbering Market 


The Chinese automobile market is still quite unexploited 
and hampered by severe restrictions. Private cars are few 
and city traffic ts mainly taxis, minibuses and small vans. 


Licenses are needed to buy an imported car and the taxes 
on foreign cars are sky-high (110 percent for companies 
and 220 percent for private users). Foreign joint-venture 
companies were earlier totally exempt from import taxes 
but this benefit has now been abolished. 


Four Thousand Volvo Cars on the Roads 


Last year, Volvo sold about 900 cars in China. This year 
the sales rate has been about 20 cars per week. There are in 
total some 4000 Volvo cars on the roads in China, among 
these some hundreds of taxis of the 240-series as the result 
of a larger order in 1986. 


Volvo has |7 agents in China today. Some of these have 
workshops, others are only dealers. There is a program for 
expanding the service network. Volvo ts also marketed in 
northern and eastern China by the Swire trading house of 
Hong Kong. 
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China has 6-7 million cars for a population of almost 1,200 
million. “With a car density like Thailand’s, China would 
have 60-70 million cars and if it were like Japan's, there 
would be 600-700 million cars,” says Jan Blennius. “Any 
density between those of Thailand and Japan would 
already amount to an enormous figure,” Jan Blennius 
adds. 


A Joint-Venture Company 


Last year, Volvo’s bus division and the Xian Aircraft 
Company in Yanliang outside X1’An set up a joint-venture 
company, the X1’An Si!ver Bus Corporation, a total invest- 
ment worth some 70 million kronor. 


The initial capacity of 509 commuter and tourist buses per 
shift per year may in a few years increase to 1,000 and later 
to 3,000. The production is based on construction kits 
from Sweden, but the content of local components will 
grow gradually. 


The body will be made completely of aluminum, which ts 
a novelty in China. Aluminum is more expensive, but 
more durable. The factory has previous experience with 
the use of aluminum in its production of airplanes (both 
military and civilian). 


“Volvo's truck division is also interested in getting a 
production base in China,” says Roger Karlsson, head of 
the division’s activities in China. “I have visited some 20 
Chinese manufacturers and found some interesting ones in 
the province of Shandong. But it is difficult to come to 
terms about the conditions,” he adds. 


Disagreement About Local Content 


“The Chinese prefer a 40-percent local content, but this ts 
unacceptable to Volvo in view of the quality nsks,” says 
Roger Karlsson. “Our objective is to be at least number two 
on the Chinese market and we still have a long way to go. 


Volvo's truck sales in China average a couple of hundred 
units per year and there are in total a couple of thousand 
Volvo trucks in use in the country. Lighter trucks have 
been predominant until now, due to the often narrow and 
poor roads in the country, but in five years’ time the 
market for heavier trucks ts expected to grow with the 
expanding motorway network. 


“Swedish trucks are much better than Chinese and four to 
five times more expensive,” says Roger Karlsson. 


Wants To Set Up a Plant 


Volvo is planning to set up an engine factory in China 
“within a few years.” This plant would make engines for 
trucks, buses and also for the Volvo-Penta division, 
according to Karlsson. 


Volvo-Penta has sold marine engines and small diesel- 
powered generators in China since the early 1980's. More 
than a hundred customs vessels in the Guangdong prov- 
ince and most of the passenger boats on the Pearl River 
have Penta engines. 





JPRS-ES1-94-025 
6 October 1994 


There are also an increasing number of passenger boats 
with Penta engines on the Yangtze river. But the question 
concerning Volvo’s intentions to transfer jobs to China tn 
the future gets a more diffuse answer from the representa- 
tives in Beijing: “It is in theory conceivable that jobs could 
be moved from Sweden to China.” 


BIOTECHNOLOGY 


German Competitiveness in Molecular 
Biotechnology Assessed 


94WS04974 Duesseldorf HANDELSBLATT 
in German I Aug 94 p 17 


{Article by hsn: “Substances Created on the Computer™’| 


[FBIS Translated Text] Biotechnology has entered a new 
phase of development. Molecular biologists are using com- 
puters to design new substances that do not exist in nature 
They are often significantly better suited than conven- 
tional medications to treating illnesses or to serve as 
materials with custom-tailored properties for solving prob- 
lems in technology. The biotechnical synthesis paths are 
designed on the computer and not tested in the laboratory 
until later. 


In the beginning of biotechnology, the search was made for 
possibilities for using natural organisms to produce food- 
stuffs (bread, beer, cheese). Not until a second stage did the 
researchers, with the help of genetic engineering, produce 
agents by means of direct access to naturally occurring 
genes. Prof. Manfred Eigen from the Max-Planck Institute 
for Biophysical Chemistry in Gottingen calls this new direc- 
tion in biotechnology “evolutionary biotechnology.” In this, 
neither the product nor the method used to produce it 1s 
natural. Only the principles of natural evolution are used. 


“This new form of biotechnology puts us 1n the position of 
producing high-grade biopolymers by means of relatively 
simple methods,” says Prof. Peter Schuster from the 
Institute for Molecular Biotechnology e.V. in Jena. He said 
this at the “Custom-made Molecules” workshop held in 
mid-June in Brunswick. The scientists foresee decisive 
stimuli for biotechnology primarily from protein synthesis 
using the new method. Because of the various properties of 
proteins, they may be used in medicines, as the catalyst in 
bioreactions, for medical diagnosis, as biosensors, or to 
store data. 


However, it is first necessary that the scientists understand 
the relationships between the three-dimensional structure of 
the molecules and their properties. In addition, they need to 
research the sequence that the synthesis of macromolecules 
needs to follow to produce the desired properties. 


With the current state of knowledge, it is already possible 
to predict changes in the properties of molecules with 
known spatial structures produced through small sequence 
modifications. In this way, it has been possible to design 

lockers for biological processes by means of molecular 
design, to develop biological catalysts based on protein, 
and to convert substances produced by the body itself such 
as insulin for better diabetes treatment 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-EST-94-025 
6 October 1994 


Primarily computer-aided methods such as those pro- 
duced at the Center for Applied Protein Engineering 
(CAPE) form the basis for these developments. This is one 
of the joint research projects financed by industry and the 
Biotechnology Research Company (GBF) in Brunswick. 


The Federal Republic has a good international position in 
the area of molecular biotechnology. So that this position 
can be maintained or even extended in the future, the 
scientists from the companies and cvileges must intensify 
their interdisciplinary cooperation and see to it that the 
know-how transfer functions in the direction toward 
industry. The Federal Ministry for Research and Tech- 
nology (BMFT) wants to do its part toward this end. In the 
future, it will more often take over the role of catalyst and, 
by hoiding workshops, ensure that the dialog between 
science and industry continues. 


German Government Comments on Field Tests of 
Genetically Altered Plants 


94WS0497B Duesseldorf HANDELSBLATT 
in German I! Aug 94 p 4 


[Article by uwr: “Government: Environmental Protection 
Not in Jeopardy” 


[FbIS Translated Text] In the opinion of the Federal 
Government, the introduction of genetically engineered 
plants resistant to herbicides will not result in increased use 
of such agents. Relief actions for the use of herbicides are 
not planned. 


The results of genetic engineering development of herbi- 
cide-resistant useful plants for agriculture are to be 
assessed from the view of the Federal Government in 
accordance with the already available resistances of 
unchanged useful plants. The decisive factors are the 
environmental compatibility and health effects of the 
herbicide itself, according to the response of the govern- 
ment to a request of several representatives. 


A Contribution to Quality Assurance 


Herbicides may only be used according to “good agricul- 
tural practice.” This includes the fact that the use of 
chemical agents be limited to the amount necessary. Even 
agents used for genetically engineered useful plants are 
subject to the authorization requirements of the Law on 
Plant Protection. For this special case, neither do relief 
actions exist nor are any planned. In addition, the govern- 
ment notes that at this time no application has been made 
to allow corresponding agents. 


The development of useful plants resistant to plant dis- 
eases is welcomed. Farming with such plants could be an 
important contribution to yield and quality assurance and 
help to reduce the use of herbicides. Before bringing them 
into circulation, however, a type approval according to the 
Seed Use Law and a permit according to the Genetic 
Engineering Law are to be obtained. 


Ignoring environmental protection by developing plants 
resistant to environmental toxins is not feared by the 
Federal Government. The government is still of the 
opinion that in the sense of precautionary environmental 
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protection, emissions are to be reduced in general and the 
causes of deterioration to be fought. In addition, work on 
such projects is not known. 


With regard to the acceptance by the public of field tests, 
the Federal Government abstains from an evaluation. The 
time period since the reformed Genetic Engineering Law 
took effect, since the beginning of this year, is too short to 
be able to determine changes. However, the government 
considers the regulations applicable now—the scheduled 
discussion within the framework of the approval process is 
no longer necessary —to be adequate. To inform the public 
at great expense regarding plans without risk is not proper 
and acceptance is not beneficial. 


The Federal Government also sees no lack of information 
for genetic engineering decisions made at a European level. 
Representatives of the Bundestag had the chance at any 
time to be informed by the Federal Government regarding 
the process to approve the use of genetically engineered 
organisms. Interested citizens could also direct questions 
to the responsible approval authority, the Robert Koch 
Institute of the Federal Health Office. In addition, the 
government says that the Institute 1s checking an applica- 
tion of the responsible authorities in Great Britain 
concerning the use of genetically engineered rape. 


It is confirmed that similar field tests such as those in the 
Federal Republic are proceeding in other EU countries. 
Insofar as it concerns the same types of plants and the 
same characteristics, different locations are necessary to be 
able to test the performance under the effects of different 
test conditions, it is claimed. For this reason, there are also 
similar field tests even in Germany at different locations. 


Research Stands as the Centerpiece 


With regard to the practical use of these tests, the Federal 
Government emphasizes that they involve genetic engi- 
neering as a key technology. The purpose of such experi- 
ments is included in considerations during the approval 
process only if a risk to humans and the environment is to 
be expected from the field test in the application. From the 
applications available, it has been seen that the field tests 
are to serve research and development purposes. If they 
should result in marketable products, it can be assumed 
that these products must have a use for the consumer to be 
able to maintain a position on the market. 


COMPUTERS 


EU: CERN’s Latest CS-2 ESPRIT-Sponsored 
Supercomputer Presented 


94WS0506A Paris LE MONDE in French 30 Aug 94 p 8 


[Article by Jean-Paul Dufour: “Europe Makes a 
Thundering Entry Into World of Supercomputers”) 


[FBIS Translated Text] For the first time in 30 years, the 
most powerful computer at the computer center of the 
CERN’s [European Nuclear Research Center’s] European 
Particle Physics Laboratory is a European machine the 
CS-2. This is a supercomputer developed under the EU’s 
[European Union's} ESPRIT [European Strategic Program 
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of Research on Information Technologies] program. It 
aims to compete with the “‘stars’’ of the supercomputer 
world—the Cray T30, IBM SP2, and other Fujitsu 
machines—on their own turf. It already surpasses these in 
terms of performance, if its promoters are to be believed. 


Has the European computer industry suddenly closed the 
immeasurable distance by which it trailed the United 
States and Japan in the domain of supercomputers? Not 
entirely: The CS-2’s chips are American and Japanese. In 
building this machine in less than three years, the Old 
Continent’s industrialists and researchers have shown that 
they are capable of mobilizing their resources very fast, 
despite the meagerness of funding available to them. 


The venture that gave birth to the CS-2 began in 1991, 
pursuant to the publication of a report on high- 
performance computers prepared by the director of the 
CERN, Nobel Prize winner Carlo Rubbia, as requested by 
the European Communities Commission. Mr. Rubbia 
pointed out that although Europe represents 30 percent of 
the world market for supercomputers, it is totally absent 
from that market as a supplier. He recommended that 
spending be concentrated on massively parallel machines, 
which in his view had a promising future, and that 
advantage be taken of European research, particularly as 
regards computer system softwares and architecture. 


This was very sound advice. First of all, the investments 
necessary for the development of new processors (chips) 
are huge. But above all, the problem is no longer encoun- 
tered at this level insofar as concerns new-generation 
supercomputers. “The power of chips has increased ten- 
fold during the past 10 years, and that of memories and 
disks has followed close suit. On the other hand, the 
progress of software and of networks has been substantially 
less, their capacities having barely doubled during the 
same period,” says Fabrizio Gagliardi, European head of 
the CS-2 project. Networks and software are precisely the 
two most critical points in massively parallel machines, in 
which very large data flows must circulate very rapidly 
among a large number of processors operating in concert 
(LE MONDE 30 September 1993). 


The British firms Bristol Meiko Ltd and Parsys, and the 
French company Telmat, working together to develop and 
build the CS-2, have decided to concentrate their effort on 
these essentials. Meiko adapted a network of ultrarapid 
high-performance connections’ that had been developed 
under other ESPRIT projects. Parsys and Telmat brought 
their experience to bear on the programming of parallel 
systems. The chips, on the other hand, were chosen from 
among the highest-performance components available on 
the market. The three companies agreed on the use of 
American Supersparc RISC [Reduced Instruction Set 
Computing] processors, which are used in Sun worksta- 
tions, and of Japanese Fujitsu vectorial units, which are 
already used by the American company Cray Research for 
its most powerful computers. 


Through European funding in the amount of “several 
million ecus,”* the CS-2, according to its designers, has 
attained performances exceeding those of supercomputers 
of the same design, such as the Cray T3D and the IBM 
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SP-2. Be that as it may, the fact that the Lawrence 
Livermore Laboratory in California has bought the first 
CS-2 represents a noteworthy reference. This Laboratory 
recently signed an agreement with an American industrial 
group run by Cray Research to improve the applicable 
sofiware in massively parallel computers. 


“Nodes” in Parallel 


According to Fabrizio Gagliardi, it is precisely in this 
domain that the CS-2 distinguishes itself from its compet- 
itors. To obtain from ihese supercomputers al! of the 
power of which they are theoretically capable, their mul- 
tiple “nodes” (processors each of which is equipped with a 
memory, and the number of which, 1n the case of the CS-2, 
could reach a thousand in time) must operate perfectly in 
parallel. This requires a vast amount of program- 
transformation work, which Mr. Gagliardi asserts is very 
much easier to do on the European computer. 


Tests must now be conducted over a period of two years by 
scientists and industrialists interested in the CERN’s CS-2 
(32 nodes, subsequently to be increased to | 24 nodes), and 
in that of CERFACS [European Center of Advanced 
Research in Scientific Data Processing] in Toulouse [8 
nodes, soon to be increased to 64). The aim of these tests, 
says Mr. Gagliardi, is to confirm that the CS-2 can be used 
for several purposes ranging from simulation and scientific 
data processing to the management of data banks and 
operations in the financial markets. 


If all goes well, it will then be up to the designers of the CS-2, 
if they want to “remain in the race,” to set up a marketing 
network and a maintenance service capable of vying effica- 
ciously with those of their Cray and IBM competitors. Talks 
are under way with the European computer giants. Those 
being mentioned include Bull and ICI... 


Footnotes 


1. Rated performance of the CS-2 is: 50 “effective” mega- 
octets (million 8-bit bytes) per second, for a latency of less 
than 10 microseconds. 


2. According to unofficial sources, 8 or 9 million ECUs of 
European funding have been devoted to the purchase of 
two machines (for CERN and CERFACS) and the remu- 
neration of the researchers who will be testing them. 
Official figures are not known, but Carlo Rubbia, in his 
report, estimated that the required outlay to equip Europe 
with a competitive high-performance computer industry 
would amount to 1,000 ECUs [as published] annually over 
a period of 10 years. 


Germany: Highly Accurate Computer Chip 
Developed 

94P60385A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFI 
in German 15 Sep 94 p & 


[FBIS Translated Text] A computer chip for highly accu- 
rate scientific computing has been introduced at the Uni- 
versity of Karlsruhe. As the university reported, the chip is 
the only one of its kind in the world. It was developed and 
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produced jointly with the universities of Stuttgart and 
Hamburg. According to statements of the director of the 
Institute for Applied Mathematics, Professor Ulrich 
Kulisch, the chip makes it posible for the first time to 
completely eliminate the inaccuracies which occur with 
rounding off in conventional computers. Moreover, com- 
puter operations could be carried out up to a hundred 
times faster with appropriate software. ‘“‘We have made an 
enormous breakthrough in this area in the scientific 
sense,” said the chief of the institute. The postage- 
stamp-sized chip containing 200,000 transistors was devel- 
oped by eight engineers and scientists over a two-year 
period. This was preceded by 20 years of research at the 
University of Karlsruhe’s Institute for Applied Mathe- 
matics. The so-called vector arithmetic coprocessor will be 
able to be installed in any standard personal computer. 


Switzerland: CERN Installs ESPRIT-Sponsored 
Anglo-French Supercomputer 


BR1609133294 Paris AFP SCIENCES 
in French I Sep 94 p 12 


[Unattributed report: “CERN: European SuperComputer 
Brought On-Line”’] 


[FBIS Translated Text] Geneva—A supercomputer of 
European design, based on high-performance HPC [high- 
performance computer] technology, has just been brought 
on line at CERN [European Organization for Nuclear 
Research] for the latest applications in particle physics, 
CERN announced in a press release on 25 August. 


This supercomputer, known as CS-2, was made the respon- 
sibility of CERN by the European Union as part of 
ESPRIT [European Strategic Program for Research and 
Development in Information Technology]. 


CS-2 is the latest gem to be produced by the new tech- 
nology concerning supercomputers which use massive par- 
allel processing. Jt is able to simulate 16 million physical 
events in one night. The machine, modeled on individual 
workstation technology, comprises a large number of 
single processors (up to 1,000) closely linked to produce 
speeds and processing capacities equal to and even greater 
than those of traditional supercomputers with a large 
central unit. 


“This is the first time in 30 years that a computer designed 
in Europe is the most powerful computer in the CERN 
computer center, which shows that European technology 
can rival the best of American and Japanese technology. It 
is also the first time that the CERN is the pivot and the 
coordinator of an ESPRIT project worth several million 
ECU [European Currency Units], which illustrates the 
strengthening of EU-CERN ties,” the press release states. 


CS-2 was built by the British company, Bristol Melko, in 
cooperation with two major European supercomputer sup- 
pliers, Parsys (United Kingdom) and Telmat (France). 


A second machine is soon to be installed at CERFACS 
[European Center for Research and Advanced Training in 
Scientific Computing] in the south of France. It will be 
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used to process the enormous quantities of data which 
must be analyzed to produce accurate meteorological and 
climatic forecasts. 


DEFENSE R&D 


Papers on Thermonuclear Physics Modeling, 
Materials 


Table of Contents 
94WSO0500A Villeneuve-Saint-Georges CHOCS in French 
No II, Jul 94 pl 
[Table of Contents] 


[FBIS Translated Text] Table of Contents, CHOCS, No. 
11, July 1994, The Scientific and Technical Magazine of 
the Directorate of Military Applications [DAM] 


Editorial, R. Reisse, J.-L. Truffier 


The Characterization of Materials at the CEA [Atomic 
Energy Commission} DAM, C. Moussin, M. Palacio, P. 
Harcouet 


The Analytical Chemistry of Materials, X. Claudon, D. 
Dall’Ava, Ph. Foucher 


Integrated Metrology Process on Cutting Machine Tools, 
R. Cottin, M. Demesy, J.E. Roy, J.F. Trybs 


Non-Destructive Characterization of Materials, C. Thiery, 
J.F. Salin, P. Franco, Ch. Tombini 


Radiographic Inspection of Assemblies, L. Paradis, C. 
Thiery, J. Voisin, Y. Lapostolle 


Mechanical Behavior of Materials Under High Strain 
Rates, A. Cosculluela, N. Goubot, G. Naulin 


Characterization of Materials Under Extreme Conditions of 
Temperature and Pressure, Th. Thevenin, M. Boivineau, 
B. Sitaud 


News: 
From Carbons... To Graphite, F. Ravel 


Proposal for the Design of a High-Power Solid-State Laser 
Chain, M. Andre 


1994 “Science & Defense” Prize: Turbulent Mixture 
Modeling, D. Besnard 


Recent Theses at CEA/DAM 
Abstracts 


Thermonuclear Modeling Discussed 


94WS0500B Villeneuve-Saint-Georges CHOCS in French 
No 11, Jul 94 pp 87-88 


[Article by D. Besnard of the Limeil-Valenton Study 
Center: ‘1994 ‘Science & Defense’ Prize: Turbulent Mix- 
ture Modeling’ —first paragraph is CHOCS introduction] 


[FBIS Translated Text] Already awarded in 1985 to Jean- 
Jacques Frey for his research on the physics of thermonu- 
clear phenomena, the “Science & Defense” prize for 1994 
was just awarded to a CEA/DAM engineer, Didier Besnard 
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of the Limeil-Valenton Study Center. CHOCS asked him 
to complement his contributions to issues No. 2 and 3 of 
this magazine with an update of the research that earned 
him this award in the field of hydrodynamic instabilities 
and mixture turbulence—a subject that has been studied at 
the DAM for many years. 


The problem with the research described here is the 
following: for high Re Reynolds numbers, it is impossible 
to achieve digital simulation of all of the space and time 
scales of a complex flow. In fact, the mesh number to be 
used in a digital simulation is proportional to Re’, in 
every direction in space. For instance, for a three- 
dimensional flow, a Reynolds number of 10°, which may 
be encountered in targets irradiated by a “megajoule” 
laser, leads to a mesh number of 3.3 x 10'*, which is 
beyond the reach of even the most powerful computers. 
For any practical application, we must therefore derive 
simplified models that will still describe the main char- -- 
teristics of the flow. 


The approach used was both digital and theoretical. The 
digital approach made it possible to understand the for- 
mation of mixtures in their linear and non-linear phases, 
up to the transition toward turbulence. The figure opposite 
[not reproduced] shows an example of this: two fluids of 
different densities are accelerated, in an unstable situation 
according to Rayleigh-Taylor. The interface, which is not 
much deformed initially, assumes a very chaotic character, 
the analysis of which provides indications on the method- 
ology of initialization of developed-turbulence models. 


The theoretical approach made it possible to develop new 
mixture models, corresponding to different characteristics 
of the interpenetrating materials. 


A first model deals with the interpenetration of solid 
particles in a fluid. It relies on a Liouville equation to 
describe the particle distribution function. The contribu- 
tion of this model is that it takes non-spherical particles 
into account. This induces new drag, lift, and rotation 
effects, and therefore affects the particle paths, which may 
lead to particle concentrations in unpredictable locations. 
These particles in turn affect the surrounding fluid. 


Taking turbulence into account introduces an additional 
degree of complexity, which can be dealt with by consid- 
ering a so-called ‘‘fluid” approximation of the particle field 
(this amounts to considering moments of the above- 
mentioned Liouville equation). A model for incompress- 
ible two-phase turbulent flows was thus developed, based 
on Reynolds’ approach of factorization of basic flow 
variables. Development equations for order-two correla- 
tions are then derived. This model, developed in collabo- 
ration with the Los Alamos National Laboratory (U.S.A.), 
makes it possible to reveal the existence of two boundaries 
where the two fluids interpenetrate: one “ordered” 
boundary (corresponding to the interaction of two rarefac- 
tion waves in the case of two gases); the other diffusive 
(already identified in most two-phase models). It was 
possible to show the existence of this effect because the 
correlations between volume fraction and velocity were 
retained in the derivation. 
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Although the latter approach, among other things, makes 1t 
rather easy to initialize the interpenetration process of the 
two fluids (since it is the differential acceleration of the 
two fluids with different densities that induces mixing), it 
does not always correspond to the physical approximations 
that are possible. For instance, in the case of the plasmas 
obtained during fusion by inertial confinement, it is legit- 
imate to consider only one fluid, but on the other hand the 
various materials composing this fluid may be assigned 
different temperatures. 


To take this approximation into account, a model was 
proposed for mixtures resulting from the development of 
instabilities of the Rayleigh-Taylor and Richtmyer- 
Meshkov types. Here again, development equations for al! 
order-two correlations were established. That is very 
important, because the analysis of this model will show 
that the growth of turbulent kinetic energy is due to the 
interaction of density heterogeneities in the fluid in the 
case of a Richtmyer-Meshkov instability. This model also 
makes it possible to simulate the two, stable and unstable, 
phases of the development of a mixture resulting from a 
Rayleigh-Taylor instability. 


It is possible to reduce that model to a model of the ‘*k-e”’ 
family (see CHOCS No. 2), and thus to evaluate the 
validity limits of that model, especially with respect to the 
approximation of turbulent material flows that are propor- 
tional to the average-density gradient. 


Even so, as is the case of all turbulence-transfer models 
based on the factorization of flow variables into average 
part and fluctuating part, a few uncertainties remain as to 
the precision of the model. In fact, in the model there wil! 
appear a number of coefficients—the so-called universal! 
coefficients—which reflect the entire physics not explicitly 
described by the terms of the model equations. These 
coefficients must be obtained by comparison with experi- 
ments, which after al! are rather fragmented. 


To remedy these difficulties, it is possible to chose two 
research approaches: one consists in retaining more infor- 
mation on the flow when the models are derived; the other 
consists in explicitly computing more of the space scales 
present in the flow. 


The first approach was used to better justify, and possibly 
improve, turbulence transfer models based on statistical 
correlations closing in one point. The underlying idea is 
that “single-point” transfer models rely on a spectral- 
equilibrium hypothesis which precisely makes it possible 
to reduce the quantity of information to be computed. The 
closest representation of this hypothesis is that of a gas 
whose molccu'e distribution is in a state of equilibrium. It 
can therefore ve described by a few macroscopic variables 
such as density, velocity, and temperature. 


In the case of turbulence, we consider statistical correla- 
tions in two points, for which we derive development 
equations with impiicit use of a scale-separation hypoth- 
esis. The turbulent flow description is then obtained both 
in the physical space and in the wave-number space. 


We were thus able to show that this spectral model 
possesses self-similar solutions in the case of isotropic 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-EST-94-025 
6 October 1994 


homogeneous turbulence, free-shear flows, and forced- 
shear flows. The crucial point of this research is that the 
existence of these solutions shows that, under certain 
circumstances, it is possible to describe a turbulent flow by 
using a few spectrum moments, i.e., development equa- 
tions. This justifies the approach involving transfer models 
(e.g. of the “k-e” type). But analysis also shows that 
self-similar solutions are not identical in all the cases 
studied. This, therefore, means that the turbulent spec- 
trum has no “universal character” and that present models 
are not sufficient. One of the interesting aspects of this 
research is that it also provides more precise information 
as to the value of the coefficients of “single-point’’ models. 
In fact, it is possible to derive a “single-point” model, for 
instance of the “k-e” type, from the spectral model. The 
flow is assumed to be in spectral equilibrium, and we take 
the appropriate moments of the model equations. The 
interest of this approach is that it provides new informa- 
tion on the physical meaning of the coefficients of tradi- 
tional transfer models, linking them to moments of the 
turbulence self-similar spectrum. In particular, the use of a 
specific spectrum as “ansatz” makes it possible to compute 
some of the coefficients of the ‘k-e’’ model a priori. This 
spectral model also makes it possible to estimate the 
validity range of “single-point” transfer models, in partic- 
ular when they are applied to very unsteady flows, such as 
those studied at the DAM. In addition, the generalization 
of the model including several fluids was undertaken. It is 
the corresponding study currently in progress that 1s 
expected to provide the largest number of results in 
connection with the applications considered at the DAM. 


Abstracts of Recent Papers 


94WS0500C Villeneuve-Saint-Georges CHOCS in French 
No 11, Jul 94 pp 89-92 


[Unattributed article: “Recent Theses at the DAM”’] 


[FBIS Translated Text] The papers listed here are theses 
prepared at the Directorate of Military Applications in the 
field of materials and sustained before the faculty late in 
1992 and in 1993. They testify in part to the DAM’s open 
activities in this field, in connection with major university 
research laboratories. 


University of Burgundy, October 1992: Modification of 
the Hydridization Kinetics of a Metallic Surface 
Through Ion Implantation. D. Crusset 


Uranium will react with hydrogen to form a hydride: this 
reaction leads to the total destruction of the material. To 
modify the reactivity of a uranium surface with respect to 
hydrogen, we looked at ion implantation as a surface- 
treatment method. Four elements (carbon, nitrogen, 
oxygen, and sulfur) were implanted in various dosages. 
The results obtained show a modification of the hydrid- 
ization mechanism and a considerable increase of the 
reaction latency time, especially for high-dosage implanta- 
tion. 


Several methods (SIMS [secondary-ion mass spectrom- 
etry], phase analyses, and determination of residual 
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stresses through X-ray diffraction) were used to charac- 
terize the specimens and understand the various mecha- 
nisms involved. 


University of Reims Champagne-Ardennes, January 
1993: Control and Characterization of Ceramic-Like 
Materials Through Photothermal Radiometry. P. Egee 


Photothermal radiometry under random excitation was 
used to study the characteristics of ceramic coatings. First, 
a two-dimensional axisymmetric radiative transfer model 
was used to calculate the heat source in the semi- 
transparent diffusing coating placed in a Gaussian laser 
beam. The radiative transfer equation was solved with a 
ten-flux model. The surface temperature of the specimen 
was then computed by solving the heat diffusion equation. 
The optical characteristics of the specimens were studied 
either with a two-dimensional measurement device, or 
with a spectrophotometer equipped with an integrating 
sphere. A randomly-excited photothermal radiometry 
device was then used to study the specimens in a wide 
frequency range; we thus obtuined information concerning 
a wide range of depths. Finally, the paper presents a 
photothermal thermography device. It enabled us to 
achieve a global analysis of the specimens, which may be 
complemented by photothermal radiomeiry under random 
excitation. 


University of Burgundy, January 1993: Study of Laser 
Ablation for Elementary Analysis in Solids. Study of the 
Factors Governing the Ablation Phenomenon. 
Application to Analysis in a Confined Enclosure. S. 
Masseau 


Direct analysis of elements in solids, using plasma-torch 
atomic-emission spectrometry, is required in the case of 
radioactive and toxic specimens, especially as solution- 
izing takes a long time and generates radioactive waste. It 
can be achieved through laser ablation. This study consists 
of two parts: 


—Setting up a laser-ablation system coupled to a plasma- 
torch in a confined enclosure. The laser chosen was an 
XeCl excimer laser. We developed an ablation cell that 
is easy to use in a glove box and provides high transfer 
efficiency. 


—Evaluating the analytical performance of the method on 
beryllium, plutonium, and uranium matrices. 


Paul-Sabatier University in Toulouse, May 1993: 
Improving the Performance Characteristics of Films 
Used in Flash Radiography. Application to Detonation 
Science. F. Julia 


The object of our research was to improve the performance 
characteristics of films used in X-ray imagery. We use 
them in power flash radiography for detonation-related 
applications. 


The sensitivity and spatial-resolution characteristics of our 
X-ray cell (metallic screen, luminescent screen, film, lumi- 
nescent screen, metallic screen) depend on two parameters. 


The iirst one is the conversion efficiency of luminescent 
screens. When stimulated by X-rays, these screens emit 
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light in the highest-sensitivity spectrum range of the films. 
Now, for a given luminescent screen, this efficiency is a 
function of the energy of incident photons. However, it 
also depends on the nature of the metallic screens, which 
affect the electronic equilibrium. 


Starting with Monte-Carlo simulations, we considered that 
the screen sensitivity was represented by the total energy 
deposit, and its resolution by the spatial distribution of 
that deposit. 


These results enabled us to define unambiguously a spe- 
cific cassette for power flash radiography, consisting of a 
stack of elementary cells (platinum metallic screen, NDT9 
luminescent screen, XAR film, NDT9, platinum). 


The second parameter is the film response. To better 
distinguish information from noise, we improved the 
chemical laboratory processing of the films. In order to 
quantify improvements, we defined a detectable- 
minimum criterion that we also studied as a function of 
latent-image aging. We improved sensitivity by a factor of 
two, both for extensive development and for the ‘‘forming- 
gas” hypersensitization method. In addition, extensive 
development is already operationally implemented. 


someone University of Grenoble-1, May 1993: 
Synthesis and Characterization of Thin 

igh-Permeability Ferromagnetic Layers Prepared By 
Ion Sputtering. J.L. Vermeulen 


In connection with applications using ferromagnetic mate- 
rials at microwave frequencies, we studied the magnetic 
and electric properties of thin metallic and dielectric 
ferromagnetic layers deposited by ion sputtering. The first 
part of this paper deals with the creation of a deposit. Key 
parameters such as residual-atmosphere composition, 
target orientation, and substrate temperature were ana- 
lyzed in depth. This study thus led to the deposition of 
dense layers of controlled quality. Based on these prelim- 
inaries, microcrystallized Co-Fe-Si-B thin films were pre- 
pared and characterized. The analysis of static and 
dynamic magnetic properties according to experimental 
conditions shows that these properties are especially sen- 
sitive to two parameters: deposition temperature and ion 
bombardment. Controlling them thus made it possible to 
obtain layers offering both high permeability at low fre- 
quencies, and high losses at higher frequencies. Finally, the 
paper stresses the creation and study of B-N and Fe-B-N 
resistive layers. We show that, through a simultaneous 
nitrogen-ion bombardment of the growing layer, it is 
possible to obtain nitrided deposits with nitrogen concen- 
trations in the 0-50 percent range. Concerning Fe-B-N 
deposits, electromagnetic properties were found to be 
strongly dependent on the composition. Depending on the 
iron concentration, the properties of the compound range 
from highly ferromagnetic and conducting to very resistive 
but with low induction at saturation. 


University of Bordeaux-1, June 1993: Effect of the 
Structural Characteristics of Conductive Polymers on 
their Electronic Conduction Properties. Application to 
Microwave Frequencies. P. Hourquebie 


This paper presents a study of the effect of the structural 
characteristics of conductive polymers on their electronic 
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conduction properties, more particularly in the microwave 
range. After showing the physical origin of the variations 
of complex permittivity as a function of frequency, we 
considered the effect of structural parameters. We thus 
considered effects linked to dopant concentration, counte- 
rion size, polymer molar mass, and the defect rate along 
the chain. 


University of Paris-South, June 1993: Long-Term Effect 

of Radiation in Metal-Oxide-Semiconductor Structures. 

see to CTDs |Charge-Transfer Devices]. D. 
erve 


This thesis paper presents a study of ionizing and non- 
ionizing effects in metal-oxide semiconductor, or MOS, 
structures. Experimental research performed on thermal 
oxides and SIMOX [Silicon on Insulators by Oxygen 
Implantation] were combined with digital simulations 
taking into account the configuration of the electric field in 
the oxide, so as to better define the mechanisms of 
trapping in silica. Isothermal and isochrone annealing 
techniques were applied to the devices studied in order to 
evaluate their post-irradiation behavior. 


National Conservatory of Arts and Crafts (Paris), July 
1993: The Temperature of Materials Subjected to a 
Shock Wave. M. Mondot 


The surface temperature of materials subjected to a shock 
wave was determined by means of a new three-way high- 
speed infrared pyrometer. It had a response time of less 
than 100 ns. It had a spectral range of 2-4 microns. The 
area analyzed had a diameter of less than 5 mm. A 
triple-core optical fiber, 15 meter long, carried the radia- 
tion from the radiative source to the detectors. The imple- 
mentation of an original measurement-interpretation pro- 
cess, the so-called MIRTE process, in association with this 
pyrometer, made it possible to obtain temperature read- 
ings without having to know the variation law of radiative 
surface emissivity as a function of the wavelength. 


This temperature was also computed by means of a new 
physical-digital model, called MINOS, which is based on 
two physical concepts and one digital model: 


—the Hugoniot temperature computed at the end of the 
expansion phase of the material, from the preceding 
Hugoniot state; 


—the digital model, which checks every temperature com- 
puted as well as the phase diagram of the material; it 
made it possible, on the one hand, to detect its fusion 
under compression and during expansion and, on the 
other hand, to define the variation law of the tempera- 
ture during the liquid phase. 


In a first stage, the digital simulation was validated based 
on experiments on bismuth and tin specimens, the surface 
fusion of which was detected. This phenomenon was 
revealed by material-ejection measurements and by the 
reflectivity loss, both of which were quantified by Doppler 
laser interferometry. 
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In a second stage, 22 surface-temperature measurements 
were made on solid- and liquid-phase copper, aluminum, 
bismuth, and tin specimens, for pressures ranging from 10 
GPa to 90 GPa. 


The agreement between measured and simulated results 
showed the validity of the analysis of the physical phe- 
nomena coming into play. Thus, this agreement will enable 
MINOS to be considered for prediction purposes, in order 
to estimate the Hugoniot and residual temperatures of a 
material subjected to a shock wave. 


Higher National School of Mines of Paris, September 
1993: Deferred Rupture of Spinel Ferrites NiZn and 
MnZn Under Mechanical Stresses. O. Kadouch 


The NiZn and MnZn ferrite materials used for their 
magnetic properties must meet several mechanical imper- 
atives, and in-depth knowledge of their mechanical 
behavior is required to guarantee the long-term resistance 
of parts. 


A statistical analysis of the single-axis bending of these 
materials should make it possible to propose an instanta- 
neous rupture criterion for parts subjected to multiaxial 
stresses. Modeling is compared with equibiaxial bending 
tests performed on disk-shaped test specimens. 


Spinel ferrites are also very sensitive to the phenomenon of 
rupture through subcritical cracking. 


A modeling of the slow propagation of defects is required 
to estimate the service life of a part. 


Continuing the study, it becomes possible to combine the 
probability approach with subcritical-cracking analysis. 
This approach makes it possible to calculate the service life 
of a part subjected to multiaxial mechanical stresses, in 
association with a certain survival probability. 


Cachan Advanced Teachers College, September 1993: 
Behavior and Shaping of an Explosive Aggregate. D. 
Picart 


This study deals with the modeling of the behavior of an 
explosive organic aggregate, and the simulation of its 
shaping. 


The objective of the study was to obtain the isodensity 
charts of compacted blanks and the distribution of residual 
stresses through digital simulation. 


The isostatic enclosure developed during this study in 
order to map the pressure/volume variation curves of the 
aggregate at any instant during compaction is described, as 
are the results obtained for different isostatic tests. 


The behavior law that we formulate relies in part on the 
model of a hollow sphere subjected to an external isostatic 
pressure, which enabled us to take into account the effects 
of porosity and viscosity. 


Finite-element simulations are proposed, using the 
ABAQUS [expansion not given] computing code for var- 
ious industrial pressing techniques. 


This study represents a first approach to the shaping of an 
explosive containing a thermoplastic binder; prospects 
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involve essentially the modeling of the temperature role 
and the understanding of friction phenomena that occur 
between the explosive and the metallic parts of the molds. 


University of Burgundy, December 1993: 

Physi hemical Phenomena Occurring in the 

ae of Beryllium by Powder Metallurgy. L. 
uisson 


The object of this thesis is to identify the physico-chemical 
processes that cause the thermal swelling of beryllium 
parts produced by powder metallurgy. The study of the 
degassing of light elements, essentially H and O, using 
Karl-Fisher and quantitative quadripolar mass spectrom- 
etry methods, deals with the granulometric fractions of a 
S65 Brush Wellman powder as a function of their BET 
{Brunauer-Emmet-Teller] surface area. 


Simultaneously, the systematic chemical analysis of rele- 
vant impurities, surface analysis by XPS [X-ray photo- 
emission spectroscopy], and phase-recognition through 
X-ray diffractometry performed on these same powders 
and on the densified materiais after degassing make it 
possible to define more precisely the relation between the 
surface and volume microchemistry of the material and its 
state of division. 


The materials prepared from these same fractions by 
CIP-HIP [cold/hot isostatic pressure] present a slight 
residual swelling at high temperatures; it is related to the 
formation of cavities (bubbles) at the grain boundaries of 
the material. 


We studied this phenomenon as a function of the various 
physico-chemical parameters of the starting powder, by 
metallography and by pycnometry, using specimens 
treated under isothermal conditions and then quenched, 
and also by dilatometry under conditions making it pos- 
sible to perform a thermal analysis of the swelling. 


Finally, the materials were characterized mechanically, 
before and after heat treatment, and the relations between 
microstructure and mechanical properties were estab- 
lished. 


France: Aerospatiale Proposes Supersonic Missile 


BR1609132894 Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 2 Sep 94 p 37 


[Jean Dupont report: ‘‘Aerospatiale Missiles Unveils the 
ASURA”] 


[FBIS Translated Text] Where missiles are concerned, the 
Farnborough 94 air show will be a serious free-for-all 
between industrial groups competing in the British 
CASOM (Conventionally Armed Stand-Off Missile) pro- 
gram. The British Defense Ministry has issued a prelimi- 
nary consultation to a call for tender for a conventional 
missile that can be fired at a safe distance from a ground 
attack aircraft. However, the official call for tender has not 
yet been issued. In principle, it is expected to be issued at 
the end of the year. 


CASOM candidates are therefore eager to show their hand 
at Farnborough and demonstrate their knowhow. Such is 
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the case of Aerospatiale, and AIR & COSMOS has man- 
aged to obtain an exclusive preview of the French group’s 
offer. The missile is christened ASURA, an acronym for 
“Air to Surface Using Ramjet and Autoguidance.”’ How- 
ever, the designers of the new missile were not completely 
devoid of imagination when they chose this name, because 
in Indian mythology an Asura is a demi-god and in 
Sanskrit means the all-powerful, the lord, or the demon. 


The ASURA is a direct descendant of the ASMP (air to 
ground, medium range) nuclear missile which currently 
equips the Strategic Air Force. The main difference is that 
the ASURA has a conventional 240-kg warhead, equiva- 
lent to that carried on the laser-guided AS30L. The missile 
has a range of 400 km. It weighs 885 kg but is smaller (5 mt 
long), meaning that four could be slung under a Tornado or 
a Eurofighter 2000 (two under the wings and two under the 
fuselage), while two could be fitted on a Harrier. 


Above all, the ASURA is a supersonic missile (flying at 
Mach 3), the only one, according to Aerospatiale being 
proposed for the CASOM project. As a result, unlike its 
subsonic competitors, which are all ground-hugging mis- 
siles, the ASURA cruises at high altitude and does not need 
digitized ground maps or repositioning points stored in 
memory. Gathering such information requires intensive 
reconnaissance work. The ASURA uses inertial guidance 
when cruising. In its descent stage it recognizes the target 
by heat imaging and then attacks in a nose dive. Thus, all 
the ASURA needs in memory is a 2-dimensional plan of a 
limited area around its target, whereas ground-hugging 
missiles require a 3-D representation of their target to 
identify it. 


Finally, Aerospatiale’s last argument in favor of a super- 
sonic configuration is that the kinetic energy imparted to 
the warhead at impact is increased tenfold, which further 
increases the missile’s effectiveness. Aerospatiale reckons 
that the ASURA is three to five times more effective than 
a subsonic missile, given the high kinetic energy of the 
warhead and the fact that enemy ground-to-air defense 
systems would be virtually incapable of intercepting it in 


flight. 


Italy: Aercosmos Develops Unmanned Air Vehicle 


M1I2709132794 Rome AIR PRESS in Italian 
12 Sep 94 p 1641 


{[FBIS Translated Text] Aercosmos Aerospace Engineering 
of Partenvia Aeronautical Constructions is proceeding 
with the development of the Vista UAV (Unmanned Air 
Vehicle). The prototype has successfully completed its first 
flight that was designed to verify the control and maneuver 
features of the basic configuration. The next phase will be 
designed to optimize systems integration for the project 
missions. Vista represents a new concept UAV with a 
canard configuration and stucture made entirely of com- 
posite material to obtain an easy-to-use and low-cost 
vehicle for a wide range of civilian and military missions. 
It has a 2.3-meter wing aperture weighing approximately 
15 kg and catapult launch or independent take-off with 
fixed landing gear in order to obtain sufficient telemetry 
and remote sensing capabilities in a package that is more 
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cost-efficient than other much more economical solutions. 
It is designed to collect information (image and data) both 
on a continuous and random basis for transmission to 
control stations on Ea’ th, or to store for analysis on Earth. 
Vista can operate bot. day and night, has a low acoustic 
radar, and an on-board computer for preplanned missions. 


ENERGY, ENVIRONMENT 


Germany: High Energy Solar Cells Produced 


M11409075794 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
31 Jul 94 pp 9-10 


[FBIS Translated Text] A research team from the Freiburg 
Fraunhofer Institute for Solar Energy Systems (FHG-ISE) 
has succeeded in producing solar cells (photocells) for the 
first time from Czochralski-grown crystalline silicon with 
efficiencies exceeding 20 percent. This is the highest value 
in the world that has ever been achieved with this material. 


To date, it has been assumed that the upper efficiency limit 
might be 20 percent for Czochralski material (named after 
its inventor). With the developments of the FHG-ISE, 
however, it has now been shown that this “magic” limit 
does not exist for Czochralski silicon solar cells. The 
FHG-ISE has since produced several cells with efficiencies 
exceeding 20 percent, the best value being 20.7 percent. 


It has become apparent that the technology of Czochralski 
solar cells is capable of even further improvement and that 
an efficiency of 2! percent could be exceeded. The long- 
term stability of the cells is still causing problems at 
present, because Czochralski solar cells can fall to below 20 
percent after some time. This could be remedied by using 
Czochralski silicon with a different electrical resistance. 


At present, a theoretical upper efficiency limit of about 28 
percent is usually assumed for solar cells made of particu- 
larly ultra-pure float zone silicon. The “world record” for 
these highly efficient solar cells was set up in March 1994 
by an Australian research team with an efficiency of 23.5 
percent. The FHG-ISE has achieved the best value in 
Europe so far with this type of material, namely 22.1 
percent. 


Crystalline silicon, which is currently used in about 80 
percent of all solar cells as a starting materiai for the 
industrial production of solar cells subsequently sold com- 
mercially, can be produced by three methods: 


1. The float zone (FZ) method, which is capable of pro- 
ducing a silicon which ts largely free from crystal defects 
and which therefore allows the production of solar cells 
with the highest efficiencies. As it is relatively expen- 
sive, it is used only for research purposes and for special 
applications in photovoltaics (e.g., solar-powered motor 
racing). 


2. The Czochralski method produces a crystalline silicon 
without crystal defects but with residual impurities. 
This Czochralski material is currently used by the 
photovoltaics industry for about 40 percent of all solar 
cells. Efficiencies of up to 16 percent are achieved in 
production. 
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3. In a casting process (ingot casting), the multicrystalline 
silicon (mc-Si) produced is less expensive than 
Czochralski silicon but because of crystal defects has 
not yet given such high efficiencies for solar cells. 
Multicrystalline silicon is used by the solar cell industry 
on approximately the same scale as Czochralski silicon. 


All three materials are being used in the FHG-ISE, each 
requiring a different adaptation of solar cell technology. 


Despite these encouraging developments, it will be some 
time yet before photovoltaics will make a greater contri- 
bution to electricity production. The costs of power from 
photovoltaics are currently still about 10 times higher than 
the costs of electricity generated by conventional means 
(from coal or nuclear fuel). Nevertheless, photovoltaics 
have succeeded in recent years in opening up more and 
more new niche applications. Research and production 
efforts must, therefore, be directed at reducing the costs of 
photovoltaic units by means of higher solar cell efficien- 
cies, cheaper materials, simplified and standardized pro- 
cesses and larger production volumes. 


In recent years, the BMFT [Federal Ministry of Research 
and Technology] has funded the research activities of 
FHG-ISE to the tune of more than 10 million German 
marks [DM] per year. About DM7 million will be made 
available for the period 01/02/92-31/01/96 for the “Silicon 
Solar Cells with Very High Efficiencies”’ project. 


Over the past 20 years, the BMFT has spent a total of 
about DM! billion on the development of photovoltaics, 
and the figure is currently running at about DM80 million 
per year. 


Germany: New, More Efficient Power Plants 
Under Construction 


94WS0503A Duesseldorf WIRTSCHAFTSWOCHE 
in German 5 Aug 94 pp 79-82 


[Article by Wolfgang Kempkens: “Power Plants—Magic 
Threshold—Natural Gas Is Economical and Pollutes the 
Environment Least. Will It Supplant Coal?’’] 


[FBIS Translated Text] To meet the biggest challenge in 
the world in power plant design and attain the magic 
threshold of 40-percent efficiency is to be crossed in a 
soft-coal-fired plant that is the largest of its kind in the 
world. 


Siemens and EVT (Energie-und Verfahrenstechnik GmbH 
[Power and Process Engineering, Ltd.]), a Stuttgart subsid- 
iary of the French GEC Alsthom electrical group, want to 
realize this feat. The partners are presently building in the 
Brandenburg municipality, Schwarze Pumpe, two power 
plant units, each of which has a capacity of 800 megawatts. 
These pumps are to supply, in addition to electricity, large 
amounts of process and heating heat for industry and 
households. Four worn-out power plants that emit huge 
amounts of dust, sulfur dioxide and other pollutants will 
be replaced. Besides, they use twice as much fuel as the 
new plants for the same power. 
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Other manufacturers are also able to design high- 
performance power plants. Two 800-megawatt soft- 
coal-fired units having equally high efficiency—around 42 
percent—designed by ABB Kraftwerke [Power Plants] AG 
{Inc.} in Mannheim will be built in Boxberg in Saxony 
Starting in 1996. Thirty-six percent has been considered a 
good figure up to now. Finally, MAN Energie is to design 
two units of this kind for Lippendorf near Leipzig. 


No wonder every power plant comes to precisely the same 
efficiency. They work according to the same principle with 
so-called supercritical steam. The steam is under a pres- 
sure of 285 bars at a temperature of 560°C, around 10 
percent higher than usual. The design was thought up 
jointly by Veba Kraftwerke Ruhr AG and RWE [Rhine- 
land-Westphalian Electricity Works] Energie AG. 


Now RWE wants to use this technology to outdo the 
others. The soft-coal-fired power plant that the Essen 
company wants to complete in Frimmersdorf near Neuss 
by the year 2000 is to provide 900 megawatts. The power 
plant designers are following the trend. “We will contend 
for every percentage point in efficiency,” promises Adolf 
Huttl, head of the power generation division (the former 
Kraftwerk Union or KWU) of Siemens AG. He does not 
accept the objection that soft-coal-fired power plants emit 
the most carbon dioxide (CO,) even at maximum effi- 
ciency. No country can afford to dispense with its own 
economically extractable reserves and import natural gas, 
for example, in grand style, he says. 


In fact, gas-fueled power plants are the most environmen- 
tally compatible generators of electricity. For one thing, 
around twice as much carbon dioxide forms when soft coal 
is burned as when an amount of natural gas having the same 
energy content is used. For another, the efficiency of natu- 
ral-gas plants is substantially higher. The latest plants attain 
54 percent. Hubert Linhard, a top executive in charge of the 
power generation division of ABB Kraftwerke in Man- 
nheim, is already promising 58 percent. This record figure is 
to be attained by means of a new gas turbine outfitted with 
a new kind of afterburner. Relatively moderate combustion 
temperatures suffice because of this trick, so that only small 
amounts of nitrogen oxides form. 


The Jersey Central Power & Light Company in the state of 
New Jersey (U.S.), is the first customer to have ordered the 
new gas turbine. It will be installed in the beginning of next 
year. A ABB spckesperson estimates that 20 billion 
German marks’ [DM] worth of plants of this type will be 
ordered annually the world over. The power plant 
designers are finding grateful customers in the oil- 
producing states of the Near and Middle East. Natural gas 
is often yielded, in addition, when oil is extracted and this 
gas can hardly be put on the market economically because 
the amounts are relatively small. Use of this gas for the 
generation of electricity presents itself here. 


Gas turbines can become still more economical. “The 
potential has been anything but exhausted,” says Wolfgang 
Breyer, spokesperson for the power generation division of 
Siemens. Turbine designers, primarily French GEC 
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Alsthom in addition to Siemens and ABB, are experi- 
menting with new manufacturing processes for the highly 
stressed blades. 


The technology of so-called directional solidification is 
especially promising. Through it, components are formed 
whose atoms form a flawless crystal lattice. With this 
design they withstand high temperatures better, such as are 
necessary for the further improvement of efficiency. Oper- 
ating temperatures are now a maximum of 1100°C. “A 
100-degree increase means an up to one-percent improve- 
ment in efficiency,” says Kurt-Volker Boos, manager of 
the ABB research center in Heidelberg. Just as their 
competitors are, they are experimenting there with 
ceramic coatings that are to protect the metal blades from 
excessively high heat. 


The research is also of interest to suppliers of multipurpose 
power plants in which hard or soft coal is converted to gas. 
Just a few years ago this technology was considered the non 
plus ultra for the conversion of coal into electricity. 
Disillusionment is spreading. The first European plant in 
Buggenum on the Maas River in the Netherlands has 
achieved efficiency of 43 percent. Thus it is no better than 
an up-to-date conventional hard-coal-fired power plant 
like Staudinger in Bavaria, a plant operated by Preussen 
Elektra [Prussia Electric]. Though the operator, Demkolec 
BV, believ~s that the efficiency can increase yet in the next 
generation. However, this is not conceivable without 
improvements in turbine technology. 


Government supporters of research in Germany, the U.S. 
and Japan look at it the same way. The Federal Ministry 
for Research and Technology, for example, has provided 
around DMS0 million for the high-temperature gas turbine 
program. Industry and research facilities have put out 
approximately the same amount on this. 


Japanese research teams that are working on CO, catalysts 
promise a quantum leap in the reduction of carbon dioxide 
emissions. The first results are encouraging, apart from the 
high cost. For instance, scientists at the National Institute 
of Materials and Research in Tsukuba have developed a 
catalyst based on ordinary materials like copper, zinc, iron 
and potash that brings about the conversion of a mixture 
of hydrogen and CO, into ethanol. 


Ethanol is used as a solvent, added to cosmetics and 
alcoholic drinks, and can even be used as a substitute for 
gasoline. The future could belong to a power plant having 
a refinery connected to it. 


Germany: Project to Produce Hydrogen From 
Garbage Using Bacteria 

94WS0503B Duesseldorf WIRTSCHAFTSWOCHE 
in German 5 Aug 94 p 86 


[Article entitled: “From Garbage to Hydrogen’”’] 


[FBIS Translated Text] Biologists Monika Kern and 
Werner Klipp at the department of genetics at Bielefeld 
University are pursuing an ambitious project. They want 
to make hydrogen that can be used as a more environmen- 
tally friendly fuel from biological waste. 
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The process involves so-called purple bacteria added to the 
waste. These bacteria are able to decompose organic com- 
pounds into hydrogen and carbon dioxide (CO,) that the 
plants previously drew from the air. The process is thus 
CO,-neutral. 


The problem is only small amounts of hydrogen form in 
this reaction. Now the two researchers have successfully 
manipulated the bacteria’s genetic material for the purpose 
of increasing the hydrogen yield. The altered purple bac- 
teria convert 4.5 grams of lactic acid to 6.8 liters of 
hydrogen. The productivity of the original microorganisms 
is modest by comparison: They produce a maximum of 
2.4 liters. 


Germany: Bacteria Developed To Eat Diesel Oil 
in Groundwater 


94WSO05I15A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 26 Aug 94 p 8 


[Article by JB: “Bacteria Eat Diesel Oil in the Ground 
Water’) 


{[FBIS Translated Text] The soil and ground water in the 
vicinity of former filling stations are often contaminated 
with hydrocarbons. Cleaning them up depends on the 
prevailing local conditions, however. Often, only an in-situ 
procedure can be considered. ETH Zurich [Zurich Federal 
Institute of Technology] (Department of Soil Biology, 
Grabenstrasse 3, CH-8952, Schlieren) has developed a 
method with which soil contaminated with diesel oi! can 
be cleaned up in an area that has already been built on. 


As reported by the Swiss scientists, traditional methods 
can also in principle be used to treat such contaminated 
locations. Among them 1s excavation, incineration, 
dumping and pumping out the pollution. These methods 
are comparatively expensive, however. 


In the case in point, the site of a leaky fuel station had been 
contaminated over a long period with about 10,000 liters 
of diesel oil. As an immediate measure a part of the soil 
that had not been built upon was excavated and ground 
water pumped off. In the built-upon part of the site the 
Swiss researchers installed observation pipes, from which 
samples could be extracted. 


The remaining diesel oil was removed by stimulating the 
bacteria population already present on the site. For this 
purpose oxygen and nitrate, as well as ammonia and 
phosphate, were added. The combinations served to 
improve the oxygen supply and as nutrient material. In 
order to improve the breakdown of the diesel oil, ground 
water was pumped to the surface, aerated in a cascade and 
enriched with nutrients. After that, the water was returned 
through an observation pipe. 


Extracted samples show that the oxygen and nitrate were 
completely consumed in the subsoil and that the diesel oil 
concentration dropped continuously. In areas which were 
not sufficiently supplied with oxygen, methane formed. 


According to information by the ETH researchers, the 
diesel oil can be broken down under aerobic as well as 
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under denitrifying conditions, which takes longer, how- 
ever. However, the breakdown depends on a series of 
location-specific biological, geochemical and physical 
influences, which had to be carefully taken into account at 
the beginning of the cleanup plans. 


Germany: Hoechst Company Invents Filter to 
Remove Ozone from Air, Water 


94WS0496B Duesseldorf HANDELSBLATT in German 
16 Aug 94 p 13 


{Article entitled: “Hoechst Filter Material Destroys 
Ozone”’} 


{FBIS Translated Text] The researchers of the Hoechst 
conglomerate of Frankfurt succeeded at a spectacular devel- 
opment, in their own opinion. They have developed a 
plastic that can destroy the respiratory irritant ozone. The 
material has been named “noXon” and can completely 
remove ozone from air and water. The respiratory irritant is 
converted completely into oxygen during this process. If 
needed, the filter material itself can be regenerated. 


Hoechst wants to achieve annual revenue of several 100 
million German marks [DM] with the product that is 
considered potentially the most successful new develop- 
ment of the conglomerate in recent years. It has been 
registered for patents worldwide (a patent award is 
expected in two to three months at the earliest). The 
material will be offered to industrial customers at a price of 
about DM150 per kilogram. After publishing the research 
success, Hoechst stock rose yesterday by DM8.50 to 
DM356. 


According to claims of the chemical conglomerate, 
“noXon” is very simple to use. It is sufficient to move air 
containing ozone at room temperature through the filter 
equipped with the porous plastic granulate. The ozone is 
then converted immediately into oxygen. The respiratory 
irritant can no longer be detected at the output of the filter. 
Tests showed that even more than 1.5 million times the 
ozone guide value of 120 micrograms per cubic meter (and 
thus concentrations of up to 200 grams of ozone per cubic 
meter) can be destroyed reliably and without residue. 
While the plastic cannot eliminate the cause of the ozone 
pollution, it can handle the toxic effect of the respiratory 
irritant near the ground. 


Air conditioning systems in hospitals, schools and office 
buildings as well as in motor vehicles and aircraft could be 
equipped with this ozone filter in the near future. All 
conceivable areas of application are currently being exam- 
ined by a 20-member team as quickly as possible. In a few 
tasks, Hoechst is already working together with partner 
companies that are to provide for rapid market conver- 
sion. An ozone-null air-filter material is almost ready for 
application. With the help of this filter material, ozone 
measurements in the future can be more reproducible and 
reliable. This material provides perfect ozone filtering of 
the outside air so that the ozone content can be determined 
precisely in comparison with a sample. Such accurate 
measurements have not been possible until now, primarily 
in population centers. The material named “noXon S” is 
currently undergoing tests for ozone measurement. 
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Based on the new development, the company has also 
developed an ozone sensor that signals an alarm when the 
absorption capacity of an ozone filter is exhausted. 
“NoXon” is not dangerous for users or the environment, it 
is claimed. Its use is also being considered for the private 
sector. Initial, very promising signs showed that, with a few 
process steps, the filter material can be regenerated and 
used again. 


Germany: Ceramic Separator Used in Solar 
Device to Produce Hydrogen from Water 


94WS0499C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 19 Aug 94 p 8 


[Unattributed article: “Splitting Water with Elevated Effi- 
ciency Factor: Hysolar System Functioning Since 1989 
Using Solar Energy; New Catalyzers”’] 


{[FBIS Translated Text] The level of efficiency with which 
it can be produced through the electrolysis of water by 
means of sunlight is the critical determinant of whether 
hydrogen will be able to be used in the future as an 
environmentally friendly and versatilely applicable sec- 
ondary energy platform. This is the view held by scientists 
from the Juelich research center who are studying the use 
of hydrogen jointly with the solar study group from the 
land of North Rhine-Westphalia. 


The deplorable efficiency factor of existing water electro- 
lyzers could be increased to nearly 90 percent if they would 
use appropriate non-fossil primary energy processes. In 
order to solve the problems of conventional technology in 
electrolytically splitting water into hydrogen and oxygen, 
the Juelich Research Center Limited [GmbH] [KfA] has 
developed an electrolyzer having alkaline media. 


According to Dr. Heinz Barthels and Juergen Mergel, an 
academically trained engineer, from the Institute for 
Energy Process Technology (Juelich Research Center, 
52425 Juelich/Fax: 02461-61 66 95), the process offers a 
number of special features. The electrical resistance of the 
cell is reduced through the increased operating tempera- 
ture from 80°C previously to 100°C currently. This is made 
possible by nickel oxide-based ceramic diaphragms. 


Such diaphragms also enable interval-free “zero-gap” 
designs entailing minimum losses of potential. A further 
advantage of the process is the inexpensive production of 
large-area active electrodes having safety-interrupt electro- 
lytic catalyzers and a favorable energy efficiency factor of 
more than 90 percent based on lower total cell potential. 
What is more, a higher current load could be realized as 
compared with conventional electrolysis of water. 


Some years earlier, for the Hydrogen from Solar Energy 
[Hysolar] project, the KfA had constructed a 10-kilowatt 
electrolyzer. The system has been operating intermittently 
at the German Aerospace Research Institute (DLR) in 
Stuttgart-Vaihingen since April 1989 using photovoltaic 
solar current. Since there has been no degradation in the 
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efficiency factor, it may be said that the system is a fine 
example of the possibility of producing hydrogen using 
solar energy. 


The nickel oxide-based ceramic separator that can be 
inexpensively produced may also withstand greatly 
increased operating temperatures. The active electrodes 
would be produced by an electroplating process that may 
also permit production on a larger scale. For intermittent 
operation, the scientists developed new types of catalyzer 
that are reportedly being tested for the time being by 
industrial users. 


Germany: Methane-Selective Catalyst Reduces 
Emissions in Vehicles 


94WS0514A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 22 Aug 94 p 10 


[Article by “scha”: “Catalyst for Natural-Gas Engines”’} 


{[FBIS Translated Text] Catalytic converters will be neces- 
sary for natural-gas engines and their most important task 
will be to reduce the unburned methane in the exhaust gas. 
Conventional catalysts exhibit only short long-term sta- 
bility when natural gas is used, and methane is not 
converted into carbon dioxide and water until above 
500°C. The development of new kinds of catalysts for 
natural-gas engines was inevitable. 


The Degussa AG [Inc.] company in Frankfurt, in cooper- 
ation with the automotive industry, has developed a meth- 
ane-selective catalyst that effectively converts methane at 
temperatures as low as 300°C. The automotive industry's 
demand for enhanced long-term stability can be satisfied 
at the same time by the use of new catalyst components. 
The catalyst reduces by an additional 85 percent the 
relatively low exhaust gas emissions of natural-gas-fueled 
engines, it is reported. 


According to the reports, for the time being the new 
catalyst technology will be tested for one and a half years in 
busses and trucks in an EU- supported field experiment in 
Italy and Spain. 


Germany: Production 2000 Project for 
Environmental Protection Technology 


94WS0505C Duesseldorf HANDELSBLATT 
in German 25 Aug 94 p 3 


[Unattributed article: “Capability for Recycling To Be 
Taken Into Account”} 


{[FBIS Translated Text] The Federal Ministry of Research 
in Bonn yesterday introduced the first project of the 
“Production 2000” program. The definition phase of the 
project, which will run to the middle of 1995, will be 
supported by the Federal Ministry of Research with about 
15 million German marks [DM]. The participants are 
well-known industrial enterprises, among them the large 
German automobile manufacturers. 


Production and products must become more environmen- 
tally friendly than previously, explained Federal Minister 
of Research Paul Krueger (Christian Democratic Union) a 
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few weeks ago at the time of introduction of the “Produc- 
ton 2000” concept. The “throw-away society” must be 
strengthened to a “value retention society.” In the future, 
development of products, in addition to function and cost, 
the capability for recycling also must be taken into 
account. 


One of the research fields introduced yesterday relates to 
so-called “dry processing.”’ A consequent step to a cost- 
favorable and environmentally friendly production tech- 
nology ought to be the complete abandonment of cooling 
lubricants—accordingly dry processing—for the greatest 
possible number of finished materials. Every year more 
than a million tons of cooling lubricants fall in the federal 
republic. 


Accordingly, yesterday the competent ministerial coun- 
cillor in the Ministry of Research, Bertuleit, stated that a 
dry processing technology must be developed which would 
apply to the most important work materials and manufac- 
turing methods in machine building. For attaining the goal 
six well-known companies in the machine building and 
automobile manufacturing industnes have gotten together 
and they will assume more than half the project costs. 


A further research field within the framework of the 
“Production 2000" project pertains to the cycling busi- 
ness. The work is to be concentrated on the one hand on 
using compacted materials from one-time use products 
involving application of an automatic dismantling and 
sorting technology. At the same time, systematic selection 
criteria must be worked out for compacted materials from 
the ecological point of view. The project will be carried out 
in the example of medical technology—perhaps with injec- 
tion needles, whose hygienic and safety requirements 
hinder manual processing and which at present must be 
handled as special refuse. 


A further project has the objective of shortening the total 
processing chain for the manufacture of cast rotating 
construction parts. Under the leadership of Audi and with 
the participation of other large auto manufacturers, in the 
example of cast crankshafts, manufacturing will be devel- 
oped from the casting process to the final removal of the 
finished construction part. 


Germany: Wind Generator Standardization Tested 
by RWE Energie AG 

94WS05224 Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 12 Sep 94 p 10 

[FBIS Translated Text] Employing two different wind 
generators set up in Kirb near Trier in Rheinland-Pfaltz, 
RWE Energie AG is evaluating the benefits of wind power 
at inland sites. The generators have a combined power of 
800 kW and are designed to produce about |.2 million 
kilowatt hours of current yearly, enough to supply about 
300 households. The purpose of the project 1s to evaluate 
the efficiency of differently designed wind generators at 
sites far inland. One of the two generators operates on the 
H-rotor principle with a vertical axis of rotation. It is usual 
procedure with this type of wind converter to direct the 
rotor into the wind by means of an elaborate tracking 
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device. The rotor begins to move immediately when the 
wind force reaches a specific level, regardless of the direc- 
tion from which the w‘<. ,. coming. The second generator, 
which has a 50° 4 w power rating, uses the conventional 
three-blade rotor. 


Germany: Pilot Program for Biological 
Decontamination of Soil 

94WS0522B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 12 Sep 94 p 10 


{Unattributed article:“Torque Tube Bioreactor Used in 
Berlin Experiment to Decontaminate Soil”’] 


[FBIS Translated Text] The biological decontamination of 
polluted soil by means of microorganisms is, from both the 
ecological and economic points of view, an efficient process. 
Unfortunately, it takes a relatively long time for a biological 
process to remove the harmful substances. Now, the Tech- 
nical University of Berlin (Biological Processes Technology 
Department), together with Biotecon GmbH (Gustav Meyer 
Allee 25, 1000 Berlin 30), has developed a torque bioreactor 
for microbial soil decontamination that shortens the time 
required to decontaminate soi! considerably. 


Biotecon reports that the facility essentially consists of a 
horizontally placed reactor, inside of which a rigidly fixed 
spiral has been installed. The reactor rotates around its 
own axis. As it does, the spiral transports the soil forward, 
mixing it at the same time. It operates quite like an 
auger-type feeder. At the present time, a large pilot plant 
having a total volume of 50 cubic meters is being con- 
structed in Berlin. About a ton of soil can pass through it in 
an hour. The intensive mixing of the soil accelerates the 
rate at which the contaminants are broken down, thereby 
shortening the decontamination time. In this respect, the 
reactor 1s much superior to conventional biological decon- 
tamination processes in which the soil must be lifted and 
stacked. Another advantage of this new process is its 
mobility and the fact that, owing to its container-like 
construction, it occupies a relatively small working space. 
Both of these advantages make the new process attractive 
for inner-city clean-up operations. The abandoned sites of 
former gas stations or oil storage facilities, for example, 
would be prime candidates. 


Before entering the reactor, gross particles like stones or 
wood must first be removed from the soil that is to be 
decontaminated. The soil is then enriched with phosphate 
and nitrogen compounds in the mixer. The compounds are 
added to nourish the specialized microorganisms which 
have been obtained from contaminated areas and whose 
decomposition powers have been studied in the labora- 
tory. The most efficient cultures, which are selected and 
isolated depending on the particular contaminant to be 
eliminated, are then introduced into the soil. The soil 
should have a moisture factor of about 15 percent by 
weight. Air conditioning 1s used to ventilate the reactor. 
The exhaust air is purified through an active charcoal or 
biofilter. Thus, the reactor itself is a closed system in which 
no harmful substances or by-products can escape. The first 
tests conducted in Berlin have confirmed that the new 
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process shortens the decontamination process notably. Soil 
contaminated with 4,000 ppM (parts per million) of gaso- 
line, for example, was cleaned-up to the point where the 
prescribed mineral oi! limits were met in 30 hours. Both 
bacteria and yeasts were used as the culture. A multi-stage 
process had to be used to decontaminate soil contaminated 
with 8,000 ppM gasoline. After five days of treatment in 
the reactor, the soil was put in temporary storage for 25 
days in a mine dump. After that, the soil was reprocessed 
for another five days in the reactor. At this stage, the 
acceptable limits were reached and the decontamination 
process concluded. Soil contaminated with 200 milligrams 
of phenol per kilogram was cleansed of the harmful sub- 
stance in 72 hours. 


Larger torque bioreactors can also be built and used at 
permanent sites. Such reactors could be used for the rapid 
decontamination of large quantities of harmful substances. 


LASERS, SENSORS, OPTICS 


France: CNRS Perfects Robot With Composite 
‘Fly’ Eye 

BR1609105394 Paris AFP SCIENCES 

in French | Sep 94 pp 10-11 


{Unattributed report: “A Robot With Fly's Eyes at Science 
City”) 


[FBIS Translated Text] A “fly robot,” capable of reaching 
a target it “sees” by skirting around obstacles placed in its 
path, will enhance a permanent exhibition on information 
sciences at the City of the Sciences and industry at La 
Villette in Paris from | September onwards. 


This machine, the result of research carned out under 
neurophysiologist and electronic engineer Nicolas France- 
schini at the CNRS [National Center for Scienctific 
Research] in Marseilles, is the first robot with a sight 
system which works like the composite eye of a fly, from 
which it derives its name although it bears no resemblance 
to this insect. 


The fly-robot is a small mobile cylinder weighing some 10 
kg which moves at a speed of 50 cm per second in a given 
direction, which in this instance is toward a source of light. 
Its relatively high speed is due to the fact, according to its 
designers, that it restricts itself to locating obstacles 
without spending time analyzing their shapes. 


In Nicolas Franceschini’s view, attempts by some 
researchers to develop systems which recognize shapes are a 
useless “obsession.” “The greater part of vision linked to 
action,” he stressed, “seems to fall within the sphere of pure 
automation and takes place outside the field of conscious- 
ness.” This is how solutions “put forward” by insects can 
“revolutionize certain concepts of robotics,” he said. 


A fly’s eye, which is made up of 3,000 facets arranged in 
half-spheres with eight photoreceptive cells each, has a 
wide visual field. Perceived information 1s processed 
directly by neurons located in the optical glands at the 
speed of 100 images per minute, or five times faster than 
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man. Because they are not delayed by a passage through 
the brain, the flight commands are ensured by “intelligent” 
reflexes acting directly on the fly’s controls. 


The fly-robot eye’s visual neurons are minute electronic 
cards which evaluate the distance of the obstacles and 
communicate this data to the “anticollision neurons” 
which are responsible for the steering mechanism of the 
wheels. The robot therefore avoids obstacles one by one 
thanks to reflexes obtained by processing inspired by real 
experience. Possible applications of this “bionic” (a con- 
traction of “biology” and “technical”) achievement are 
already appearing on the horizon: pilot-free transport, 
guides for the blind, access to hostile environments, etc. 


MICROELECTRONICS 


Germany: Karlsruhe Research Center Builds 
Electzostatic Micromotor 


BR2009125594 Berlin ETZ in German Jul 94 p 804 


[FBIS Translated Text] Microsystems are capable of 
recording and evaluating information independently in a 
very small space and carrying out the corresponding 
mechanical tasks in response. Such systems can be used 
nowadays because it has proved possible to miniaturize 
successfully not only the electrical components but also the 
mechanical, hydraulic-pneumatic, and optical compo- 
nents. The miniaturization of these components, such as 
motors, pumps or gears, belongs to the research field 
known as microactuators. 


The Institute for Microstructure Technology of the 
Nuclear Research Center Karlsruhe GmbH (KfK) has 
developed an electrostatic micromotor. With a structural 
height of 100 micrometers, the rotor has a diameter of 
about 500 micrometers. Its size compares with that of the 
spherical skeleton of a unicellular organism. Condenser 
units are arranged on the rotor and stator in the form of a 
tooth structure and these form the electrostatic drive 
mechanism. The motor is operated at voltages between 
70V and 200V, thereby achieving rates of rotation of 3000 
min-! to 4800 min-!. This miniature component is pro- 
duced by the Liga process which consists mainly of lithog- 
raphy with synchrotron ;adiation, electroforming and 
casting technology with the aid of plastics. 


Firstly, a silicon substrate coated with a resist layer is 
exposed through a mask to synchrotron radiation. An 
electron beam recorder with an accelerating voltage of 
about 100kV is used for this purpose. This production 
stage can also be carried out more cheaply with casting 
processes with a view to subsequent mass production. 
After the resist has been developed, a mold is produced 
which is filled galvanically with metal. The exposed 
resist is removed to obtain a me:allic microstructure 
which adheres firmly to the substrate. Movable parts are 
built up on a titanium reactive layer which can be etched 
away selectively after electroforming. If the component 
is to perform additional electrical functions, structured 
metal layers are applied to an insulating substrate before 
irradiation. 
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In addition to motors, other components have also been 
miniaturized, for examp.e electrostatic linear gears, capac- 
itive accelerating sensors or turbines. Microturbines are 
also produced by Liga technology. The diameter in this 
case is about 250 micrometers; the rates of rotation reach 
up to 150,000 min-!. The drive mechanism is a stream of 
gas or liquid, but a combination with a micromotor is also 
conceivable. There is one possible application in the field 
of medical technology: the turbines could be used as tiny 
milling machines for removing deposits in blood vessels. 


Germany: Digital IC with Heterobipolar 
Transistors Developed 


M12009125294 Berlin MIKROELEKTRONIK UND 
MIKROSYSTEMTECHNIK in German Jul-Aug 94 p 256 


[FBIS Translated Text] Scientists from the Center of 
Microelectronics and Systems Engineering at Ruhr Uni- 
versity in Bochum (Zemes) have produced the first digital 
circuit in the world with a new kind of SiGe transistors, the 
so-called heterobipolar transistors (HBT). After presenting 
a prototype of an HBT last year, Prof. Dr. Hans Ulrich 
Schreiber and Prof. Dr. Berthold Bosch from the Ruhr 
University in Bochum have now manufactured a fully 
operational microchip with this new kind of transistors. 
The use of reliable materials such as silicon and germa- 
nium promises production at low cost. In addition, 
according to the scientists from Bochum, the full operating 
speed of SiGe has not yet been entirely achieved. The 
development work, carried out using semiconductor layers 
manufactured by the Daimler Benz Research Center in 
Ulm, is funded by the BMFT [Federal Ministry of 
Research and Technology] as part of the priority program 
“Nanoelectronics.” 


DPB Telekom and telecommunications compani¢s in 
other countries rely more and more frequently on devel- 
o> nents of advanced fiber optic technology. A single fiber 
optic cable can transmit several thousands of telephone 
conversations simultaneously. Fast chips that can process 
much information in a short time are needed to be able to 
exploit completely the challenges offered by this tech- 
nology. This causes an extremely high load of circuit 
elements used to compress information or to receive and 
decode very compact sequences of information. 


Germany: Report Criticizes Shortcomings in 
Microelectronics Research 


94WS0523A Munich ELEKTRONIK 
in German 6 Sep 94 p 3 


{Editoria! hy Editor-in-Chief Guenther Klasche: “Report 
Proves: Inefficient Research’’] 


[FBIS Translated Text] A report prepared by the ZVEI 
[Central Association of the Electrical Engineering and 
Electronics Industry] on behalf of the Federal Ministry for 
Research and Technology has revealed that the 13 German 
institutes doing research and development in the field of 
information technology are essentially not addressing the 
needs of the industry in their work. According to Hans- 
Guenter Danielmeyer, a Member of the Executive Board 
at Siemens who heads the ZVEI’s presidential working 
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group for R&D, research results which have a direct or 
indirect influence on actual products amount to less than 
10 percent [of their total research]! A desirable level would 
be around 50 percent. 


This confirms observations and criticism already made 
last year in this space (editorial in the 10/1993 issue). At 
that time, for example, [we] questioned what the seven 
Fraunhofer Microelectronics Institutes have achieved 
during all these years for German chip technology and its 
applications. Moreover, why have they never reached a 
sensible agreement together on goals? And—this is 
addressed to the BMFT [Federal Ministry for Research 
and Technology}—why are the funding programs oriented 
toward technology and too little toward applications? 


In evaluating how relevant the investigated institutes are 
to industry, the report comes to the conclusion that: 


¢ Work is being performed with a high degree of com- 
petence, but it is science- and technology-driven and 
is often too little oriented toward applications and 
systems; 

¢« Numerous institutions compete for the same appli- 
cable and current funding programs supporting [work 
at the] pre-[market] competitive level, and thus the 
same [research] topics are being worked on in a 
fragmentary way in many places; 

¢ Competing solutions or technologies are long being 
developed side by side; 

¢ Work is delayed because of lack of additional capacity 
and because of budget constraints; 

¢ An evaluation of the usefulness to industry of R&D 
results is frequently not sought until after allocation 
of resources or even not until completion of the work; 

¢ Incidentally, there are deficiencies at many locations 
in the instruments of technology transfer, in flexi- 
bility (orientation around new themes), in awareness 
of costs, in adherence to deadlines or in organiza- 
tional developments. 


But the group of experts responsible for the report, which 
consisted of 47 experts from ABB [Asea Brown Boveri], 
Alcatel-SEL [Standard Electrik Lorenz], Bosch, Daimler- 
Benz, PKI [Phillips Kommunikations Industrie AG] and 
Siemens, also looked at itself critically at the same time: 
Industry has not yet made it sufficiently clear to the 
federally funded researchers what [kind of] answers and 
solutions it needs. 


It is extraordinarily encouraging that this report calls 
[such] poor developments directly by name and does not 
attempt to make its impression with elegant circumlocu- 
tions. If a further result now should be that the dialogue 
begun among state, industry and science continue and a 
sensible consensus actually result, then the future for 
Germany with respect to information technology again 
looks rosier. That is also urgently needed, since the infor- 
mation technology share of the world electronics market 
could climb to a full 75 percent by the year 2000, while 
between 1970 and 1990 it grew from just 40 to 64 percent. 


ZVEI has also already made the first suggestions for 
improvement. For example, the BMFT should again push 
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project funding. In addition, centers of [particular] com- 
petence [and authority] should be established between 
research facilities, particularly with regard to microelec- 
tronics. This also applies to microsystems technology, 
since too many research institutes are working on the same 
areas of applications here as well. And these overlaps 
should be eliminated. But I’m afraid that it’s already 
almost too late for that. 


Germany: New Manufacturing Process for ASICs 


94WS0523B Munich ELEKTRONIK 
in German 9 Aug 94 p 22 


[Article by d.w.; “Bipolar Circuits: 160 Million Marks for 
ASICs—Temic opens a new factory for bipolar ASICs”’} 


[FBIS Translated Text] The new 6-inch bipolar line in 
Heilbronn is based on a totally new manufacturing concept 
in which Temic has invested “only” 160 million [German] 
marks [DM] and which is now beginning production. 


In an age of plants costing billions of marks built for the 
production of integrated circuits, the Temic investment 
seems modest by comparison. The reason for this lies in 
the previously existing infrastructure of a 4-inch line which 
was simply “bored out” for the 2-inch larger silicon chip. 
Not only is the amount of the investment unusual for this 
industry, so too is the manufacturing technology. This 
constitutes a sort of test platform within the framework of 
a JESSI [Joint European Submicron Silicon Initiative] 
project for around 35 cor panies on the basis of which 
newly developed equipment and processes can be evalu- 
ated for their practical usefulness. So it is understandable 
that DM45 million flowed from the pockets of the BMFT 
[Federal Ministry of Research and Technology] and JESSI 
to Heilbronn. 


A fundamental innovation in so-called “‘flexible auto- 
mated wafer production” (FAW) is the consistent separa- 
tion between the control and the wafer processing areas. At 
Temic this is called SMIF (Standard Mechanical Inter- 
face), and it makes the clean room operators dressed as 
astronauts superfluous. The wafers run through the entire 
manufacturing sequence in sealed transport containers 
which are only opened by robots right before processing in 
mini-clean rooms. Cost-intensive climate control tech- 
nology becomes superfluous, and in spite of this a high 
clean room classification for 0.8-4 technology on down is 
standard (although for only one quarter of the usual area). 
Currently, the equipment is “broken in” with a 4-1 pro- 
cess, but distinctly finer structures in UHF and BiCMOS 
execution are the goal. The average processing time is 20 
days compared with the conventional 55 days. Currently, 
30,000 wafers can leave the Heilbronn plant annually. This 
should reach 150,000 at the final stage of construction. 


Following the orientation of the companies belonging to 
the Daimler Benz group, ASICs and ASSPs will first be 
manufactured for automobile electronics and telecommu- 
nications. HF chips for wireless communication will be a 
focal point. It is astonishing though that over 90 percent of 
sales are [expected to be] made outside of the parent group. 
Temic head Franz Dieter Maier estimates his company’s 
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lead over the competition in the area of bipolar manufac- 
turing to be more than one year. However, because of their 
high power consumption, bipolar circuits currently go 
increasingly into niche products: highly integrated silicltum 
circuils are now preferred for manufacturing in CMOS or 
BiCMOS technology. 


Germany: New Process Developed for Gallium 
Arsenide Seed Crystals 


94W'S0514C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 24 Aug 94 p 8 


[Article by “pet’:“Gallium Arsenide With Substantially 
Fewer Crystal Defects—Gottingen Scientists Develop a 
New Fabrication Process: Higher Economic Efficiency 
Aimed At’] 


[FBIS Translated Text] The Zentrum fur Funktionswerk- 
stoffe g. GmbH [Center for Functional Materials Co., Ltd.] 
in Gottingen has developed a new process for making 
gallium arsenide having a high-purity crystal structure, 
that will facilitate substantially the application of this 
material in electronics. Up to now the semiconductor 
material gallium arsenide could not be used in many 
applications because the crystals usually pulled according 
to the LEC process exhibited too many defects caused by 
the process. 


In the Gottingen process the crucible with the melt and the 
gallium arsenide seed is put into a closed quartz ampule in 
a high-pressure boiler, so that the pulling of crystals and 
solidification of the melt can take place without boric 
oxide and without excess pressure. The De Beers Industrie- 
Diamanten (Deutschland) GmbH [Industrial Diamonds 
(Germany), Ltd.] company in Willich writes in its journal 
INDUSTRIE DIAMANTEN RUNDSCHAU [INDUS- 
TRIAL DIAMONDS REVIEW}, No 3, 1994 that here no 
new crystal defects (dislocations) originate because of the 
solidification process. 


Dislocations originate not only because of the conven- 
tional pulling process. They are introduced into the com- 
pleted crystal also because of the seed crystal. Now the 
Gottingen scientists’ process offers the ability to reduce 
strongly by means of a thinning-out effect the number of 
dislocations in seed crystals. 


For this purpose, the dislocations from a single seed having 
a diameter of approximately 10 millimeters are spread 
over the crystal’s total cross section of presently two inches 
(up to four inches is planned). Thus the number of dislo- 
cations per square centimeter is reduced accordingly. Parts 
of the new crystal are used in the same manner as seeds for 
the next generation of crystals. The number of crystal 
defects can be reduced quite sharply in an iterative pro- 
cess. While with the conventional crystal pulling process, 
the liquid encapsulated Czochralski process of pulling in a 
crucible (the LEC process), gallium arsenide forms with 
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50,000 to 100,000 dislocations per square centimeter, the 
scientists in Gottingen have since arrived at 1000-2000 
dislocations per square centimeter. 


Moreover, the economic efficiency of the fabrication pro- 
cess can be improved in comparison with the conventional 
process. Although at five millimeters per hour crystals are 
pulled in the Gottingen process only half as fast as in the 
conventional LEC process. Due to the design crystal length 
of 500 millimeters, the non-productive time for heating up 
and cooling down the oven, preparation of the seed, 
resetting, and a lot of other tasks are shortened. One- 
hundred-millimeter crystals (diameter of four inches) are 
still customary in Europe today. 


No inside chopping disks are used for making specimens, 
as is otherwise customary when rather long crystals are cut 
up into substrate wafers. Rather, the work is done by a 
Woco Top K300 abrasive cutting-off machine from the 
Conrad Apparatebau GmbH [Apparatus Manufacturing, 
Ltd.] company in Clausthal-Zellerfeld, and also by D46- 
grit bronze-bonded natural-diamond-grit cutting disks. 
The kerf loss was able to be limited to 0.7 millimeter in the 
course of process optimization. Subsequent lapping 
brought the deviations from plane-parallelism to plus or 
minus two micrometers. 


As De Beers explains further, the efficient production of 
low-defect gallium arsenide crystals will not only result in 
an increase in the current market share of under !0 percent 
vis-a-vis silicon, but the range of application of these 
products should also grow. 


Germany: Less Expensive Method Developed for 
UV Lithography of Silicon 

94WS0515B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTS i. 1¢-7 

in German 26 Aug 94 


[Article by re: “Cheaper With UV Radiation’’} 


[FBIS Translated Text] Microsystem components are usu- 
ally produced with photo-lithographic methods, just as 
computer chips. For microsystem technology one needs 
significantly thicker photoresist layers. Until now X-rays 
were needed in order be able to produce the parts with the 
required precision. The Fraunhofer Institute for Silicon 
Technology, [SiT, (Dillenburger Strasse 53, 14199 Berlin), 
has developed a method for this in which thicker forms of 
resist can also be produced with UV lithography, which 1s 
significantly less expensive. In this process, laminated 
resist layers are structured using repeated UV light radia- 
tion. According to information from the institute, the 
method has permitted the production of series of compli- 
cated microsystem components. This is a significant pre- 
condition for the transition from expensive unique pieces 
to mass production. The technical equipment required 1s 
also affordable for medium-sized enterprises. The Fraun- 
hofer Institute is now working on setting up a model 
production. 
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German Scientists Build World’s Smallest 
Microphone 


AU1309134594 Frankfurt/Main FRANKFURTER 
RUNDSCHAU in German 10 Sep 94 p 6 


{Report by Jan Lublinski: “Silicon Chips for the World’s 
Smallest Microphones”’} 


{[FBIS “ranslated Excerpts] [passage omitted] A working 
group based around Professor Gerhard M. Sessler at the 
Darmstadt Technical University is building microphones 
from silicon chips that are 2 millimeters long and hardly 
bigger than a pinhead. The scientists expect that their 
development wil! reduce production costs and facilitate 
new applications. [passage omitted] 


The scientists from Darmstadt used the modern methods 
of microstructure technology to build their new ‘“‘acoustic 
sensors.” By using a special etching process, which the 
Semiconductor Institute of the Technical University pro- 
vided, it is possible to form tiny three-dimensional struc- 
tures from semiconductors. The thickness of the micro- 
phone membrane, which is | square millimeter, has now 
shrunk to a fraction of a micrometer. The microphones 
currently consist of two chips, with one above the other, 
but researchers are already working on building a micro- 
phone from one single chip. 


Sessler and his associate Wolfgang Kuehnel were able to 
achieve the good acoustic quality of the tiny condenser 
microphones by punching small holes in the surface below 
the membrane, through which air can escape. The bal- 
anced transmission of far more than 20,000 hertz can 
certainly keep pace with the usual technology. “The 
smaller we get, the bigger the influence of disturbances 
becomes,” Sessler explains. “I think we have now reached 
a useful limit.” 


The scientists expect that their technology will make the 
mass production of microphones easier and cheaper. The 
integration of one chip with other functions is conceivable. 
“In particular, for hearing aids, it would be useful to save 
on volume. For instance, one could then place a bigger 
battery in the acoustic duct,” Sessler says. He and his 
associates also have a few other ideas. Assistant Uwe 
Schneider has developed a microphone that transforms 
acoustic waves directly into optical signals—without using 
electricity. He did so by allowing a ray of light from a laser 
diode to run directly below the membrane. Depending on 
whether the air there is compressed or expanded, passing 
light waves change their phase and thus transport the 
information of the acoustic waves—a concept that is 
immune to electrical disturbances from the outside. “Such 
an application is particularly interesting for telecommuni- 
cations,” Schneider says. 


Next, Sessler wants to improve his silicon microphones 
with electrets, as he did 30 years ago with the capacitor 
microphones. With the help of silicon dioxide, he wants to 
once again expand the horizon of acoustic sensors. “And 
then, at the latest, it is the turn of industry,” the professor 
says, who is cooperating with the Sennheiser company. “I 
expect that our technology will be marketed in the next few 
years.” 
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NUCLEAR R&D 


Germany: Work on Plutonium Plant To Continue 


94WS0507A Duesseldorf VDI NACHRICHTEN 
in German No 33, 19 Aug 94 p 2 


[Article by Manfred Grotelueschen: ‘Federal Administra- 
tive Court Rejects Complaints Against Disputed New 
Construction: Work Will Be Continued on Hanau Pluto- 
nium Plant: Judges Declare Partial Authorizations by 
Nuclear Law Oversight Authorities Valid—Political Dis- 
cussions Continue’’} 


[FBIS Translated Text] Construction will be allowed to 
continue on the Hanau plutonium processing facility. It 
was decided on Tuesday of last week by the federal 
administrative court in Berlin. The judges rejected the 
suits of two neighbors against three partial authorizations 
for mixed oxide processing and overturned an opposite 
decision of the Hesse administrative court of July 1993. 


In its decision the federal administrative court declared to 
be admissible the issuance of the disputed partial authori- 
zations for the new construction of the Siemens AG in 
Hanau with a price tag of more than | billion German marks 
(DM) in which plutonium will be processed from burnt-out 
fuel elernents into new fuel rods. The nuclear law authori- 
zation officials have “not yet thoroughly and in detail 
checked out the possible interactions between the construc- 
tion work and the further operation of the old facility and 
must do so,” said the presiding judge and the court chief 
justice Everhardt Franssen. The partial authorizations con- 
tained the express ruling that individual steps in construc- 
tion work could begin only if the oversight authorities have 
approved. Therefore there should be a guarantee that the 
safety level of the old facility will not be affected. 


As Franssen further stated, it is the duty of the nuclear 
oversight authorities to supervise the construction work 
and to issue orders to forestall dangers. For the issuance of 
an authorization it suffices if the authorities are convinced 
that “the construction work in principle can be undertaken 
sufficiently safely.” This could be done as a result of 
receipt of an expert opinion. 


The two neighbors, the Hanau city councillor Elmar Diez 
and his granddaughter Clara, from fear of health impair- 
ment had filed suit against the state of Hesse. They had 
argued before the tribunal that the authorities had not 
thoroughly checked out the consequences of the construc- 
tion work at the new construction site on the trouble-free 
operation of the old facility. They had presented their case 
to the Hesse administrative court in July 1993. Mean- 
while, the Siemens AG, which for 21 years had operated 
the old facility for mixed oxide processing, finally gave up 
early in 1994. The operating section had already been quiet 
for three years after Joschka Fischer, the Hesse Minister 
for the Environment, ordered a shutdown in the summer 
of 1991 after a number of incidents. 


For Joschka Fischer this plutonium processing, even after 
the ruling in Berlin, is irresponsible due to safety consid- 
erations. ‘Nevertheless, we must make the decision the 
basis of our work,” said Fischer and expressed hope for a 
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modification of the nuclear law after the Bundestag elec- 
tion. “With the election the signals will be set for the future 
course of nuclear energy and the plutonium industry in the 
federal republic,” explained the Hesse Minister for the 
Environment. The decision has changed nothing in his 
“political evaluation.” 


On the other hand, Klaus Toepfer, the Federal Minister for 
the Environment, welcomed the decision. The federal 
administrative court clearly confirmed his legal interpre- 
tation, which he also had defended against the Hesse 
Minister for the Environment, stated Toepfer in Bonn. 
Fischer through his conduct in this proceeding ‘has 
inflicted irreparable damage on the constitutional state, 
the economic position of Germany and business activity at 
the Hanau fuel element facility.” Now it remains to be seen 
whether further suits against the fifth and sixth partial 
authorizations “have been deprived of their basis.” 


Also ‘Siemens welcomed the highest judicial decision,” 
reported the Hanau plant manager. The final construction 
work could “now be continued on a solid legal basis,” said 
company spokesman Rainer Jend. Up to now work on the 
extensively readied mixed oxide plant had not been hin- 
dered because the partial authorizations had remained in 
force. With respect to possible claims for compensation 
due to production fallout from the old facility, this will be 
given further consideration. Siemens wishes to make a 
statement concerning the ruling only after the written 
decision is received. 


Germany: Nuclear Fusion Reactor Not 
Operational Within 50 Years 


BR0109143294 Berlin DIE WELT in German 24 Aug 94 p 7 
[Unattributed DPA report] 


[FBIS Translated Text] Experts believe that it will prob- 
ably be about 50 years before commercial nuclear fusion 
reactors are operational. In any event, increasing world 
population and dwindling energy resources would make 
the use of alternative forms of energy production necessary 
before then, according to nuclear fusion project leader at 
the Karlsruhe research center (KfK), Joerg Vetter, at a 
symposium on fusion technology held yesterday (23 Aug). 
However, this type of reactor would require greater accep- 
tance of this technique by society. Nuclear power stations 
will generate energy from the fusion of nuclear atoms. 


World’s Biggest ‘Super-Microscope’ Begins 
Operations 

MS2709122394 London FINANCIAL TIMES in English 
27 Sep 94 p 16 


[Article by Clive Cookson: “X-Ray Vision of ihe Future”’] 


[FBIS Transcribed Text] The world’s biggest and brightest 
X-ray source, the 300m pound European Synchrotron 
Radiation Facility [ESRF], begins operating this week. 


Twelve European nations have clubbed together to build 
the ESRF in Grenoble, at the foot of the French Alps. It 
will give academic and industrial researchers a super- 
microscope for probing the atomic and molecular structure 
of materials. 
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Several thousand scientists are expected to use the ESRF 
over the next few years from many fields, including 
physics, chemistry, biology, materials science, geology, 
environmental studies and medicine. Applications range 
from examining surface corrosion of metals to identifying 
the structure of enzymes as potential targets in pharma- 
ceutical research. 


The ESRF has || X-ray beams in operation, generating 
radiation one billion times brighter than a typical hospital 
X-ray machine. By 1998, 40 beams will be available. 


X-rays are well suited for probing molecular structures 
because their wavelengths, less than a millionth of a 
millimetre, are similar to the distances between atoms in 
molecules. 


The main technique for discovering the structure of an 
unknown compound, X-ray crystallography, has been 
known for 80 years. Its best known success was in enabling 
James Watson and Francis Crick to propose a double helix 
structure for DNA. 


Deducing a structure from an X-ray diffraction pattern is 
still a very tricky and time-consuming job. The brilliant, 
narrowly focused beams from the ESRF will give clearer 
patterns than conventional sources. 


Synchrotron radiation is given off whenever charged par- 
ticles are accelerated close to the speed of light. When 
scientists first observed the phenomenon in the primitive 
particle accelerators of the 1940s, they found it a nuisance 
because it diverted energy from the particles. 


By the 1960s the scientists realized that synchrotron radi- 
ation was a useful research tool in its own right and they 
started to tap the X-rays emitted by accelerators that had 
been designed for fundamental physics research. 


During the 1970s and 1980s, about 40 accelerators were 
built around the world as dedicated synchrotron radiation 
sources. 


The ESRF is the first of a new generation of ultra-bright 
synchrotron machines. It will be followed by the US 
Advanced Proton Source, due to begin operations at the 
Argonne National Laboratory near Chicago in 1996, and 
Japan’s SPRing-8 at Tsukuba Science City in about 2000. 


In the ESRF an intense beam of electrons, as thin as a 
human hair, accelerates around a giant ring 844 metres in 
circumference. An array of magnets keeps the beam in shape 
and controls the radiation. There are 64 “bending magnets” 
to direct the electrons around the ring, and special “wig- 
glers” and “undulators” to make the beam twist and turn in 
a way that gives off particularly intense X-rays. 


Industrial researchers will have two routes to using ESRF. 
If they want to keep their work secret, the researchers will 
be able to buy time on the machine at a rate of 3,300 
pounds per eight-hour shift. 


Alternatively, if a company intends to publish its experi- 
mental results, it can submit a proposal to the ESRF “peer 
review” panels which divide up the machine’s “public 
time” between competing research groups according to 
their scientific merit. 
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Richard Oldman, a chemist at ICI, the UK chemicals 
group, has been allocated beam time during the first round 
of experiments this autumn, for a collaborative experiment 
with Keele University to investigate the structure of poly- 
ester, a common polymer (plastic). He and his colleagues 
will be making molecular movies, to see how the long 
polyester chains behave during industrial processing. 


“Polyester is widely used in industry, for example to make 
plastic bottles for soft drinks,” Oldman says. “We hope to 
learn more about the way the polyester chains relate to the 
mechanical properties of the bottle, so that we can sharpen 
up our processing and make stronger plastics.” 


ESRF will also have a medical beam. This will be perfectly 
suited to angiography, for example, enabling researchers to 
take detailed pictures of the fine blood vessels around the 
heart, whose narrowing is a sign of cardiovascular disease. 


As well as the main public beam-lines, which will be used 
for a great variety of short-term studies, the ESRF has 
reserved several slots for long-term projects. For example, 
the UK Engineering and Physical Sciences Research 
Council has given Malcolm Cooper of Warwick University 
and William Stirling of Keele University a 2.3m pound 
grant to build an X-ray facility for British scientists to 
study the structure of magnetic materials. 


Cooper says there are several reasons why the ESRF will 
enable them to do research that would not be possible with 
less powerful national X-ray machines such as the UK 
Synchrotron Radiation Source at the Daresbury Labora- 
tory in Cheshire. One is that ESRF beams “can be focused 
down to small focal spot sizes (less than 0.2mm by 0.3mm) 
so that small samples and thin films can be studied”. 


Even when the ESRF is fully operational, the demand for 
intense X-rays will be great enough to require new national! 
synchrotron sources too, Cooper and Oldman say. 


In the UK, government-funded research councils are con- 
sidering spending about 100m pounds on a Medium 
Energy X-ray Source [MEXS] as a successor to the Syn- 
chrotron Radiation Source at Daresbury. If MEXS goes 
ahead, it will start operating in 2001 or soon afterwards. 


There is no doubt that X-rays have a brilliant future in 
materials research. 


SUPERCONDUCTIVITY 


Germany: Ministry Calls For Faster Development 
of Superconductors 


94P60375A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 2 Sept 94 p 8 


[FBIS Translated Text] The federal government wishes to 
promote work on marketable products. 


Industry should be able to market products based on 
superconductor technology faster with federal support and 
in cooperation with the scientific community. Germany’s 
leading position in this area must be maintained, said 
Bernd Neumann, the parlimentary state secretary of the 
research ministry [CDU], in an interim assessment of the 
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development of this promising technology, which the 
government to date has supported with a total of 460 
million German marks [DM]. 


Superconductors are materials that, with the current state 
of the art, lose their electrical resistance below minus 
120°C and allow current to pass without loss of energy. 
“Record results in laboratory tests are of little use if they 
are not scaled up to technical levels,” said Neumann. The 
research ministry is supporting the pilot projects, particu- 
larly in electric power and in the use of superconductors in 
metrology—for, among other things, recording heart and 
brain currents, and finding mineral resources and aban- 
doned polluted areas. About DM40 million is to be made 
available for this purpose over the next three years. 


In the energy field this involves development of supercon- 
ducting power cables which can replace, for example, 
existing underground copper cable in congested areas if 
power demand increases considerably. Moreover, super- 
conductors can be installed as current limiters to replace 
short-circuit safety devices and short-circuiting switches in 
the high-voltage realm. 


TELECOMMUNICATIONS 
4 Broadcasts Using New PALplus Format for 


94WS0508A Duesseldorf VDI NACHRICHTEN in German 
No 33, 19 Aug 94 p 10 


[Article by Rainer Buecken: “With Black Bands into 
Future Television—PALplus ready for broadcasting ahead 
of schedule”’] 


[FBIS Translated Text] VDI-N Berlin, 19 Aug 94. Whoever 
nowadays watches the program shown by public-law broad- 
casters shortly before midnight can now and then get a 
foretaste of a television format which will be here in the 
coming years: PALplus. Financed by Europa Union, pro- 
grams in the PALplus format are being broadcast much 
sooner than expected. And the first equipment for this 
format should be available to this year’s Christmas shoppers. 


PALplus was really meant to serve a; a terrestrial alternative 
to D2-Mac and HD-Mac satellite and cable transmission 
systems. “We must not admit that our present television is 
deteriorating into a poor people’s television without wide 
format and digital sound,” says Dr. Albrecht Ziemer, 
chairman of the PALplus Board and technical director of 
ZDF (Second German Television) since four years ago. 
Because the Mac standards no longer have a future in 
Germany, the role of PALplus has changed from an alter- 
native to an interim solution along the road to digital TY. 


“We are operating in this broadcast mode one year ahead 
of schedule and the equipment, too, is ready quite a bit 
earlier,” announces Ziemer proudly. The people respon- 
sible for programming are not at all upset by the fact that 
PALplus is in operation despite the lack of appropriate 
equipment, since a part of their additional costs of pro- 
viding a wide picture is covered by Europa Union. The 
whole secret is: broadcasting for wide receivers. Such 
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broadcasting could get the European TV receiver industry 
on the track again, as the consumers demand it. 


They really should, because PAL Color TV began 27 years 
ago. It therefore is high time for introduction of an 
improved system. So now this cannot happen soon enough 
for all those with a stake in it, because a delay in starting 
the ball rolling could wipe out all the benefits the next 
spurt of innovations will offer: namely all the advantages 
of digital TV. 


The reason for the hurry is that a great deal of money is 
involved here. As much as 10 million German marks [DM] 
for PALplus research and development is said to have been 
invested in Grundig alone. Neither were other enterprises 
very fussy about letting their researchers go after better TV 
systems. And where no development was done in-house it 
was bought outside. This is how Sony had arranged with 
Grundig’s Research and Development chief, buying its 
way into the PALplus partnership as well. There are 
rumors that this deal cost about DM3 million, some guess 
DM10 million. 


There are two reasons why public and private program 
providers do now and then broadcast in the PALplus 
format. First of all they want to be ready for the official 
inauguration of this technique and secondly distribution as 
well as production of wider images will be financed by 
Europa Union. While in France money is spent for D2- 
Mac as it was before, Germany requires something dif- 
ferent: PALplus. 


The “plus” stands first of all for a wide TV image without 
the tiresome black bands along both upper and lower 
edges, thus for a better picture quality and hopefully for a 
better sound at least. The decisive factor is, however, 
compatibility: conventional PAL-TV receivers can pick up 
PALplus broadcasts without a problem, if one is willing to 
put up with the black bands as a sort of price of receiving 
a technically perfect PALplus image. 


“Even though PALplus has nothing to do with HDTV, 
with its 16:9 format it still offers transition to the digital 
future,” declared Dr. Helmut Stein, chairman of the 
German TV Platform, at a recent promotional PALplus 
event in the DEFA’s (German Film Institute) Babelsberg 
studio. 


Since both the Pay TV provider Premiere and the ARD 
(Working Association of FRG’s Public-Law Broadcast 
Facilities) have in January begun broadcasting in the PAL- 
plus format, the ZDF is now also actively seeking involve- 
ment with wide-image TV. While no PALplus receivers are 
available yet, wide images can be reproduced on “standard” 
16:9 equipment, and format-filling reproduction in the “full 
image” mode is quite feasible. The image then needs only to 
be zoomed and the black bands will disappear, just as will 
both left and right edge regions. With a conventional 4:3 
picture tube, on the other hand, only “letter box” reproduc- 
tion, leaving the black bands along both upper and lower 
edges, is possible. Such an image format should be regarded 
as a genuine “PALminus.” 
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The first PALplus receivers should be on sale for 
Christmas, primarily those produced by the PALplus part- 
ners Grundig, Nokia, Philips, and Sony. Soon thereafter 
Thomson will also be on the market. All leading companies 
will display their most diverse equipment at the Interna- 
tional Radio and TV Exhibition in Berlin in 1995. The 
equipment will include sideboard-mounted decoders. 
These attachments are made exclusively by Nokia, the 
only company assigned to produce them. On the institu- 
tional front of the PALplus project are collaborating pub- 
lic-law and private television enterprises in Germany, 
Switzerland, Austria, and Great Britain. 


The industry reckons that the cost of a PALplus receiver 
will, unlike that of comparable 16:9 equipment (now still 
costing clearly more than DM2000), be first about 
DM800, including extra costs, and then within a few years 
drop to somewhere within DM200-300. Optimum repro- 
duction of PALplus images will no doubt be possible only 
on the largest possible screens, while only the “100-Hz” 
technique will yield flicker-free eye-saving images. The 
viewing distance should be equal to four times the picture 


height. 


In order to induce a large number of consumers to buy 
PALpius receivers, it is necessary to offer attractive pro- 
grams. Neither the public-law TV broadcasters nor the 
private ones are in the position to finance such programs 
alone and, therefore, the European Commission is helping 
here with funds. Since July 1993 there are 228 million 
ECUs, approximately DM450, spent on the four-year 
“16:9 Action Plan” involving TV broadcasters and pro- 
duction studios who obligate themselves to not only pro- 
duce but also transmit in the wide format. Meanwhile, 
Europa Union treats all TV media alike, D2-Mac being 
supported just as are PALplus and future digital TV. This 
year alone 53 million ECUs are made available for pro- 
grams and an additional 30 million ECUs for over 20,000 
program broadcast hours. 


The largest share of the budget, namely about 40 percent of 
it, is being allocated for France, where much broadcasting 
is indeed done in the D2-Mac format spurned by Ger- 
many. Also 16:9 equipment is much more popular with 
our neighbor: last year 150,000 wide-image TV receivers 
were sold in West Europe, 50,000 of them in France alone. 
There, where broadcasting is done in the SECAM format, 
PALplus does not have a chance. 


When broadcasting in the PALplus format, “Premiere” 
will fill a total of 900 programming hours by the end of 
September and a further 2900 hours, including reruns, by 
the end of 1995. In the current year, ARD has scheduled 
300 hours and ZDF has scheduled 400 hours; add to this 
about 300 hours for 3Sat. Besides films, most broadcasts 
are electronic productions of sports events. 


Attractiveness of PALplus programs and equipment will 
determine whether the strategy devised by industry, pro- 
gram providers, and the Europa Union Commission for 
stimulating sales of wide-image receiver sales will succeed. 
If digital TV broadcasts become reality, then PALplus will 
have to prove its usefulness as the transition agent: attach- 
ments taken from PALplus receivers will possibly do for 
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digital TV. According to Ziemer, either PAL or PALplus 
will remain viable for at least 15 more years. Their 
receivers, however, are not expected to remain in use that 
long. Should industry within a few years go all out for 
digital TV, then PALplus as a technical “intermezzo” will 
probably be discarded, just as D2-Mac is today. 


[Boxed material] 


PALplus Backed by Technology 


Under consideration as the image source for PALplus are 
wide-image shots, also films or videos produced with 16:9 
cameras. The signal is generally transmitted in the “letter 
box” format, while only 432 out of the original 576 lines 
appear. On a conventional receiver screen there remain 
black bands, one along the top edge and one along the 
bottom edge of the picture. The 144 “vanished” lines are 
used for transmitting an auxiliary signal, intended for 
restoring the full vertical resolution in the PALplus wide- 
format receiver. Better color reproduction is made possible 
oy a supplementary technique called “Color Plus,” acti- 
vated dependently on the movement. Digital sound and 
suppression of phantom images were initially contem- 
plated, but then temporarily shelved. 


European Information Highways Program 
Outlined 


94WS0517A Milan SISTEMI DI 
TELECOMUNICAZIONI in Italian 
No 7-8, Jul-Aug 94 p 63 


[Article:‘‘Ace 2000 Forum: European Program for 
Building Information Highways: Cooperation among BT, 
Deutsche Telekom, France Telecom, Stet and Telefonica”) 


[FBIS Translated Text] BT [British Telecom}, Deutsche 
Telekom, France Telecom, Stet [Turin Telephone Finance 
Company] and Telefonica (Spain) have launched a joint 
program christened ACE 2000 Forum (Advanced Commu- 
nications in Europe) to contribute actively to the develop- 
ment of the “information highways” in Europe. It entails a 
strategic and priority infrastructure for enhancing 
Europe’s competitiveness on the international markets. 
Through ACE 2000 Forum the five managers will share 
data and experiences in systems’ operations, management 
and service. The development of pan-European level pilot 
systems to test and try out new consumer equipment and 
applications is, in fact, the main objective of the initiative, 
in keeping with the current recommendations of the Euro- 
pean Union and the Bangemann Report in particular. 


The five managers believe that the ACE 2000 Forum 
objective can be realized through increasingly closer and 
efficient cooperation with professional users. Equally 
important is the involvement of systems and equipment 
producers and service suppliers so as to ensure international 
compatibility for the products, services and new applica- 
tions and to ensure that they effectively meet consumer 
demands. Such a commitment is consistent with the Bange- 
mann Report’s conclusions encouraging the development of 
a joint vision by all the interested parties through organiza- 
tions like the European Broadband Steering Committee. In 
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the context of ATM (Asynchronous Transfer Mode) trans- 
mission technology, the European pilot project, European 
ATM Pilot, constitutes an example of joint cooperation and 
investments in the future of Europe. Altogether, this year, 
the five managers have allocated more than 500 million 
European currency units [ECU] to research and develop- 
ment in broadband technology in addition to ECU100 
million for designing of the ATM pilot project, the first stage 
towards information highways in Europe. The new ACE 
2000 Forum will benefit from the experiences acquired in 
such experimentation. 


The primary research sectors will be determined jointly by 
suppliers and consumers. Close operational cooperation 
among the managers should speed up the process of 
placing new applications and services on the market. The 
managers are encouraging the active participation of the 
professional consumers in key sectors benefiting from such 
developments: 


—public administration; 

—banking and financial institutions and establishments; 
—publishing; 

—health/medicine; 

—manufacturing industry; 

—research and development; 

—leisure time. 


The five managers that established the ACE 2000 Forum, 
all of them members of the European Association of 
Telecommunications Systems Operators, are presently 
finalizing the actual launching of the initiative. Various 
consumers, representing key market segments, will also be 
invited to cooperate in the realization of the first ACE 200 
Forum event slated for September 1994. 


Problems and Prospects of Information Highways 
Described 


94WS0518A Duesseldorf VDI NACHRICHTEN in German 
No 34, 26 Aug 94 p 1 


[Article by Regine Boensch: “Network Infrastructure is of 
Importance to National Economy: Politicians Betting on 
Information Highway; Offers and Prices Determine 
Future of Information Highways”’] 


[FBIS Translated Text] VDI-N Duesseldorf, 26 Aug 94. 
Paul Laufs, parliamentary state secretary at the Federal 
Ministry of Postal Service and Telecommunications, is 
really a quiet politician. However, there was one topic he 
could not get out of his mind during the Bonn summer 
recess: information highways. “Information highways are 
the foundation of future audio-visual media interlinking 
systems or, in other terms, of future multimedia,” he 
explained two weeks ago. In order to be able to transmit 
large data volumes, say for motion pictures, it would be 
necessary to build more network components, ranging 
from satellites to glass-fiber lines. “Only when future 
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information dissemination, telecommunication, and elec- 
tronic entertainment techniques become widespread will 
Germany be able to maintain its present political and 
economic status.” 


What U.S. President Bill Clinton has made a corner stone of 
his technologic policy under the name “National Informa- 
tion Infrastructure” has no doubt left a mark on the German 
political landscape. Thus the Baden-Wuertemberg Minister 
of Economy is installing a glass-fiber information highway 
in and around Stuttgart with which he plans to conduct a big 
multimedia test next year. The senior Cologne city manager, 
Lothar Ruschmeier, intends to promote an urban commu- 
nication network which the power utility, the traffic man- 
agers, and the savings banks are planning for the Rhine 
metropolitan area. 


By the year 1999 the Europa Union Commission will have 
invested 80 billion German marks [DM] in the “informa- 
tion highways.” Germany’s largest network operator, Tele- 
kom, is confident it has picked a winner early. Installation 
of glass-fiber lines began already in 1983. “The density of 
our glass-fiber network is now the highest in the world,” 
explains Telekom chief, Helmut Ricke. Still in this year the 
Postal Service will have laid 99,000 km of glass-fiber 
cables, equivalent to 1,700,000 km of single fiber, “tan 
achievement which even the U.S. and Japan cannot sur- 
pass,” Ricke is certain of. 


It is reported by the Institute of German Economy (IWD) 
in Cologne that at least 17,000-km long segments of 
German information highways are already capable of 
transmitting data at a rate of 2.5 Gb/s or, in other words, 
at a rate of 2.5 billion symbols per second. Making 
multimedia accessible to everybody, explains the IWD, 
would require covering Germany’s entire surface area with 
glass-fiber cables. Though more than 80,000 km of infor- 
mation highways are already available, most of the time 
they will not reach a subscriber. Old copper cables are still 
running from central offices to homes and businesses. 


This is also confirmed by the German AT&T chief Dennis 
Kruse: “Our problem is not construction of an information 
highway but finding entrance and exit ramps.” The future 
of information highways will be decided not by the infra- 
structure alone. This is well understood by Felix Somm, 
business manager of the worldwide Compuserve Mailbox 
System in Munich: “We have a highway which is very 
expensive but which at this time does not yet attract 
exciting broad application offers.” He is optimistic, how- 
ever: ““The on-line market is only beginning to develop, the 
potential is colossal.” 


Much more skeptical about information highways is 
Wilhelm Huebner, president of the Postal Customers 
Association: “The question is not whether there is any 
demand for them. Wideband communication may be of 
interest to large customers, such as Springer Verlag, but is 
not oriented toward the general public.” After all, opera- 
tion of Telekom’s interconnected wideband network 
(VBN) was presumably suspended because there were no 
customers for it. 
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Well performing telephone lines or wideband networks, 
they are now each nicknamed “information highway.” 
Nevertheless also more and more expert engineers who 
normally recognize minute differences between various 
technologies may get to like this epithet. Udo Pauck, who 
is responsible for information processing at the Cologne 
GEW power utility and also for planning the Cologne 
Communication Network, views this this quite dispassion- 
ately: “The marketing campaign launched by the Ameri- 
cans has made the whole world aware of the importance of 
the communication infrastructure in the national econo- 
mies.” The catch phrase “information highway” must, 
however, not be set in a vacuum but rather be used in a 
concrete sense. 


Germany: Data Superhighway Strategies Reported 


Overall Communications Infrastructure 


94WS0512A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 15 Aug 94 p 10 


[Article by David Rosenthal: “‘Back-Office’ Support 
Keeps Own Investment Small’’] 


[FBIS Translated Text] Telecom newcomers like the rail- 
roads and the electrical power companies, which have exten- 
sive private telecom networks available within their own 
infrastructures (e.g., in the form of the fiberglass cables in 
current lines or in the track rails), occupy an intermediate 
position among the competitors in the business of future 
data highways. They have that amount of data transport 
capacity to offer, but no more for the time being. 


They cannot manage without partners. The laws still do 
not permit their going it alone in the market. At best they 
may cooperate with the telephone companies. In many 
cases a very profitable supplemental business can be made 
of this arrangement. 


The decoder producers are also players in this market. 
They supply the equipment that makes it possible to 
connect television to the data highways. However, they 
have to rely on the know-how of the computer companies 
and the efficient microprocessors of the chip producers. 
The decoder for an interactive 500-channel television 
must satisfy requirements that can only be met by means 
of computers. In the longer term, data highways really do 
not offer a terribly attractive supplemental business for the 
strictly decoder suppliers. 


For the computer and chip producers, on the other hand, 
the situation is quite different. They supply the computer 
technology for the use of the data highways as well as for 
the service providers. The films and data, which the 
consumer may want to call up, are stored on their systems. 
Since the technology itself cannot be sold on the market, 
they must rely on cooperation with the decoder producers, 
the telephone companies, and the program planners. 


Often a welcome supplemental business may develop in 
such a situation. That which was developed for PCs and 
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larger computers could be utilized again in the new sys- 
tems with but a modest expenditure for modifications. 
Many are especially optimistic about the sale of work 
stations and high-performance PCs outfitted for “video 
service.” They could become the digital film archives of 
the data highways. 


Software producers like Oracle, Microsoft, Apple, General 
Magic, IBM, and Hewlett-Packard provide the requisite 
programs to both the user and the supplier. To be sure, 
they too are dependent on partnerships with the producers, 
the suppliers, and the operators. Their strength is in the 
development of usage surfaces for interactive television, 
video-on-demand, and for data search and supply. In the 
industry, the business potential in this regard is viewed as 
relatively great, although much depends on the efficiency 
of the coming standards. Even the smaller companies will 
have opportunities to profit from this. 


Film and television companies as well as publishers like 
Bertelsmann, Time Warner, Walt Disney, Sony, Mat- 
sushita, Viacom, Knight-Ridder, and Sega provide the 
actual viewing subject matter...the entertainment. To do 
this, they utilize materials from their film holdings, 
newspaper and book publishers, data banks, archives, 
and their arsenal of computer games. For them, this 
represents a welcome reutilization of their already in- 
stock holdings. In ten years, this could well become their 
main business activity. 


What is of interest to them is the fact that—with but a 
comparatively small investment—they stand to make a 
good deal of money. For, in the final analysis, it is the 
subject matter, the entertainment, offered by the 
medium that would induce consumers to use data high- 
ways. This underlying belief in future profit is the 
underlying reason for several recent mergers. One 
example would be Viacom’s buying of Paramount. 


Service providers and other business people will use the 
data highways in a similar way as a platform for their 
wares. It begins with the already mentioned shopping 
centers, extends to instruction and teaching programs 
through the electronic medium, to banks, and to travel 
agencies. There is a good deal of money to be made in 
these undertakings, and even small entrepreneurs with 
innovative services, if they have a product that appeals 
to the public, will have more opportunities than ever 
before. 


It is precisely in the first years that the chances of a 
complete flop are especially high because the market and 
the number of users is still quite small. Moreover, the 
market is still highly segmented. While in the United 
States it is quite common to book trips on a home personal 
computer, only a small minority would even think of doing 
so in Central Europe. 


However, suppliers of this category could even now 
establish data networks as the second—even if not yet 
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the supporting—pillar of their business. They could use 
the data highways as a “back office” support in order to 
keep their own investment small. They would be able, 
from the broader view of the market that would be 
opened in this way, to determine the right thing for their 
customers more rapidly and accurately, thereby 
achieving a more lucrative turnover. 


These suppliers are not to be confused with service oper- 
ators like Compuserve, Prodigy, America Online, Apple, 
AT&T, or even a Telecom, whose large frame computers 
and data bank computers are the technical platform for the 
services and entertainment they provide and which must 
be concerned with bookkeeping and administration. They 
operate the electronic shopping and service centers in 
which the virtual shops and offices are located. 


Thus, they are dependent on cooperation with the 
telecom and cable companies. Even now, many of them 
are operating so-called “online services” with great suc- 
cess. Such services are limited to users of personal 
computers and merely represent a foretaste of what data 
highways will offer one day. The advantage they have 
over their competitors is that they have already gained 
considerable experience with interactive services. 


In any discussion about data highways, another group of 
suppliers often comes to mind. They are the telecom 
companies that provide the communications services and 
capabilities to large enterprises that operate internation- 
ally in what may be called “one-stop shopping.” Such 
companies operate the entire communications infrastruc- 
ture of a firm. A veritable “run,” caused by the progressive 
deregulation of telecom operations, is evident on this 
market in recent months. National telecom companies 
want to expand their field of operations beyond their own 
national borders and are looking for partners in Europe, 
America, and the Far East to do so. 


Consequently, several cross partnerships and significant 
groupings have developed. Deutsche Telekom, with its 
international cooperation with France Telecom and 
Sprint, is one example of this. Deutsche Telekom and 
France Telecom now offer such services in their joint 
company Eunetcom. Sprint, on the other hand, was on 
the verge of taking over the EDS data processing service. 
Other examples are MCI and British Telecom and Uni- 
source and AT&T. 


For now, these developments have little to do with the 
technical-economic load volumes of the coming data 
highways. In the technical sense, nothing much new is 
offered in these arrangements. Only the marketing of 
existing capabilities has been improved. However, with 
the continuing introduction of new forms of communi- 
cations in these businesses, every supplier will profit. An 
in-house video conference capability from PC to PC 
between different branch offices still requires consider- 
ably more data transport capability than does the 
transfer of a simple spreadsheet. 
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Fiberglass Helps Subscribers 


94WS0512B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 18 Aug 94 p 8 


[Article by David Rosenthal: “The ‘Last 100 Meters’ to the 
Subscribers Determines the Market Potential”’] 


[FBIS Translated Text] Many countries have already made 
preparations for data highways. Most telephone compa- 
nies have already converted their long-distance lines to 
fiberglass technology which provides for very high trans- 
mission rates and capacities. This is true for Telekom as 
well. To be sure, the average telephone user will search in 
vain in his telephone connection box for a light waveguide. 
But Telekom’s telephone exchanges are already 
exchanging traffic with each other exclusively by means of 
optical rather than electrical signals. The telephone switch- 
boards of the larger companies also use fiberglass lines to 
switch over to the public system. 


Why then is this constant call for data highways not yet 
answered? One might say that the access routes, the digital 
“approach ramps,” are not yet in place, that the local street 
network is not yet on an equal footing with the fast traffic 
highways. It is true that many thousands of kilometers of 
high-speed lines do exist in Germany. fiuwever, private 
households and most offices still do not have acceptably 
efficient access to them. 


Many of the multi-media applications, about which we 
spoke earlier, still need higher data transfer rates and 
capacities than the existing systems can provide. In the 
case of video-on-demand, i.e., television by personal selec- 
tion, each subscriber would theoretically require his own 
TV channel. 


It would be idle to ask which services and programs would 
find the approval of the broadest layers of consumers at 
this time, since the entire problem has now become simply 
a matter of costs. From the technological point of view, it 
has not been a problem for many years to have high-speed 
lines run right into individual homes. However, no one can 
or will pay for the necessary modifications. At least, not 
until the consumers can be assured that they will get a 
media reception system with a guaranteed future for their 
money and that a satisfying offering of really useful ser- 
vices and breath-taking programs will be available. Very 
few consumers would be interested in prefinancing a 
system that might prove to be a failed, expensive, short- 
lived high-tech toy. 


The “last 100 meters” to the subscribers, i.e., from the 
nearest exchange to the individual consumer, are by far the 
most expensive stretch to be covered in the system. A rule 
of thumb in the industry says that about two-thirds of the 
total investments of a national system are made in the 
various localities. While in the case of long distances, the 
track of a rail connection or another supply line, for 
example, can be used without incurring any especially 
great expense, a local system has to have as many branches 
and complexities as a city street system made of concrete 
and asphalt. 
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The individual fiberglass lines themselves are really dirt 
cheap. They must, however, be installed and maintained. 
The system operator has to pay not just for the construc- 
tion, but, under certain circumstances, for the rental of the 
ground or channel he needs to lay the cable. A study made 
by Alcatel shows that 61 percent of system costs today are 
obligated to cable-laying and ditch-digging. By law, 
Telekom has been able to date to use public property for its 
lines free of charge. However, following the privatization 
of Telekom, Berlin and other cities hope in future to cash 
in on this need for a right of way. 


It must be noted that no communications at all would be 
possible, were just fiberglass lines alone used. Suitably 
equipped, but very expensive devices, are also required at 
both ends of the line. It may well be that in the case of 
some telephone exchanges it would matter very little if the 
cost of a single fiberglass cable end device were more 
expensive than it would have been for conventional copper 
technology. However, when new cable terminal boxes have 
to be installed for tens or hundreds of thousands sub- 
scribers, the project simply becomes impossible to finance 
in many locales. 


Many attempts have been made to solve this problem. 
Some of the difficulties will sooner or later resolve them- 
selves. The costs for fiberglass fittings will fall with new 
technologies and with their surprisingly rapid acceptance 
in recent years. While a universal fiberglass net terminal 
device cost around $500 a year and a half ago, today it can 
already be procured for less than $350. Using this device, 
a house can be connected to the fiberglass system directly. 
It would replace both the telephone and the cable TV 
connection, since the fiberglass has sufficient capacity for 
both applications. Others have proposed that initially the 
consumers do without “fiber-to-the-house.”” Were this to 
be done, the consumer would still have the full scope of the 
data highway directly in his home, but he would not be 
able to use all tracks at the same time. There is no question 
but that the industry wants to bring the fiberglass as close 
to the individual home as possible. But in this alternative 
plan the final stretch would be executed in copper cable. 


In this last-named plan, called “fiber-to-the-loop” or 
“fiber-to-the-curb,” the fiberglass cable would reach to an 
intelligently located distribution station at the end of the 
subscriber's street perhaps. From that point, the individual 
households would receive whatever program they desire, 
but over a copper cable. The complete information spec- 
trum would not be sent right into the individual house- 
holds. Rather, the subscribers would decide on their choice 
from the distribution station. In this plan, the “last 100 
meters” to the consumer would in most cases remain as it 
is now. Enormous savings would be realized. 


Moreover, copper technology now offers many new per- 
formance capabilities that were not available earlier. 
Today, two million bit per second (MBit/s) can be trans- 
mitted great distances over a copper wire telephone cable. 
But even this “standard value”’ has already been exceeded 
by more than two hundred times in the laboratories of the 
communications companies. To achieve this, apparently 
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only the devices at the cable terminals need to be replaced. 
The infrastructure in the ground or in the wall would 
remain the same. 


The local computer networks (LANs) currently used in 
companies communicate at 10 MBit/s over similar chan- 
nels. There are already devices on the market by means of 
which transmissions on the same networks and cables could 
be made at 100 MBit/s. That rate has been sufficient for 
some time now for video conferences from personal com- 
puter to personal computer. To obtain an adequate picture 
quality, 128 kilobit per second, which is used by the ISDN, 
suffices. Fiberglass can provide 155 MBit/s and more. 


An additional boost in performance can also be achieved 
through the use of copper cables shielded with a flexible 
metal mantle (coaxial cables). TV antennas are so con- 
structed. It is for that reason that the networks of the cable 
TV suppliers for the Telekom companies are also so 
interesting. They permit more information to be trans- 
ported into individual households than do conventional 
telephone connections. 


On the other hand, when the problem turns to the matter 
of laying new cable, fiberglass can be the cheapest solution, 
even today. Studies conducted in heavily congested urban 
areas show that it would now be far more efficient to 
rebuild the entire Telecom intrastructure using fiberglass 
technology rather than copper cables. It may be antici- 
pated that in future when the networks are extended, even 
including the last 100 meters, many more fiberglass lines 
will be laid, for example, in areas where new superstruc- 
tures have to be connected to the telephone network. 


Millions of New Positions To Be Created 


94W’S0512C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 25 Aug 94 p 8 


[Article: “Data Highways Create Millions of Jobs”’] 


[FBIS Translated Text] Dieter Spoeri, the economics min- 
ister of Baden Wuerttemberg, has promoted the rapid 
widespread development of a multi-media data highway in 
all of Germany. Spoeri is quite emphatic about its impor- 
tance: “The development of this technology is of vital 
importance in creating and securing rew jobs in Ger- 
many.” By doing this, Germany will ensure that in future 
it will be at the cutting edge of information technology on 
the international scene. 


Spoeri anticipates that five million new jobs will be created 
in the next ten years through the development of a German 
data highway and the accompanying broad market for the 
attendant hardware, software, and applications services. 
This undertaking is urgently needed if Germany wants to 
offset the anticipated loss of millions of jobs in the 
traditional production sectors. 


The first pilot project of a data highway in Europe, planned 
for 4,000 households around Stuttgart, will begin in the 
summer of 1995, thus inaugurating the future of interactive 
TV. It will be the largest multi-media experiment involving 
a fiberglass network ever undertaken in Europe. 
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Participating in the project, among others, in the technical 
aspects are Alcatel-SEL, Bosch-ANT, IBM, Hewlett- 
Packard, and Telekom. Sueddeutsche Rundfunk, the 
Suedwest Radio, the ZDF, RTL, Premiere, Bertelsmann, 
the Kirch Group and the Stuttgart Newspaper Publishing 
Group, the Holtzbrink Publishing House, Brockhaus, and 
Daimler-Benz will provide the entertainment. The pilot 
project is estimated to have cost about 100 million 
German marks [DM]. The state of Baden-Wuerttemberg 
participated in the financing with DMIO million. The 
European Union will also share in the financing. 


Spoeri, who is also the chairman of the economics minis- 
ters conference, complained that the politicians in Ger- 
many have taken too little note of the promising economic 
future the opening of the data highway signals and have 
failed to promote it to the degree they should have. The 
U.S. Government, on the other hand, already has a per- 
manent “Acceptance and Orientation for the Economy 
and Society” campaign underway in this field. Spoeri 
believes that Germany must, like the United States, create 
a new political and economic partnership to smooth the 
road leading to the creation of the information society. 


Data Superhighway for Stuttgart 
94WS0512D Munich COMPUTERWOCHE 
in German 26 Aug 94 p 6 


[Article: “Data Superhighway for Stutigart’’} 


[FBIS Translated Text] An, unprecedented, large-scale, 
Europe-wide, multi-media experiment to test new infor- 
mation technologies will get underway in Baden- 
Wuerttemberg in the summer of 1995. According to Eco- 
nomics Minister Dieter Spoeri, the fiberglass-based data 
highway in and around Stuttgart will be tested in 4,000 
households and companies for three years in order to 
evaluate the prospects and risks involved in the develop- 
ment of the information society. The DM100-million 
project, of which the State of Baden-Wuerttemberg has 
contributed DM10 million, will, Minister Spoeri makes 
clear, be supported financially by industry and the Euro- 
pean Union. Spoeri spoke of a “quantum leap” with regard 
to new technologies offering revolutionary changes. 


Germany: Best Use of Information Superhighway 
Studied 

94WS0522C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 12 Sep 94 p 8 


[Article by David Rosenthal: “Data Highways (13 and 
Conclusion): Europe {s Not in a Bad Position for the 
Future’’] 


[FBIS Translated Text} Frankfurt. Following the example 
of the United States, information highways have now 
become a hit in European political and economic life as 
well. The concept itself was created in Europe about ten 
years ago. The Brussels Commission has been emphasizing 
the importance of pan-European networks for some five 
years and has officially supported them as well. One 
example is the Euro-ISDN. 
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In Europe, too, research in the field of telecommunica- 
tions, the results of which will gradually be converted into 
industrial practice, is being conducted on a large scale. 
Nonetheless, many European countries still seem to be 
driven by the fear of falling behind the United States and 
Japan in this technological field. 


An important step in the direction of protecting the 
European capability is the liberalization of the European 
telephone services. This action is intended to stimulate 
investments and sharpen competitiveness. The European 
ministers agreed last year that the new policy would go into 
effect in 1998. Five countries will participate. 


It is still not yet clear as to whether the various telephone 
system monopolies will collapse even before the new 
policy takes effect. Further procrastination is still possible 
because the European Parliament has already rejected the 
first version of a proposal of the ministers with respect to 
degregulation. In doing so, it was far more a question of the 
proposed division of powers than it was of the intent of the 
proposal itself. However, it will take at least six more 
months to draw up a revised proposal. 


“Information Highways” was finally accepted as an offi- 
cial part of the European Union’s vocabulary in early 
December 1993. The “White Paper on Growth, Competi- 
tion and Employment,” published at that time, was the 
immediate reaction to the speedy actions of the United 
States. It was just a few months earlier that the United 
States published an official study on the “National Infor- 
mation Infrastructure,” as the project to establish national 
information highways in America was called. 


Unlike the Europeans, however, the Americans already 
had a precise work program developed. A group of repre- 
sentatives from the political and economic sectors, under 
the direction of Martin Bangemann, the EU commis- 
sioner, has now been appointed to develop detailed Euro- 
pean plans. 


A short time after the first study paper on the matter had 
been presented, the commission began to put out feelers. 
Top representatives from the United States and the Euro- 
pean Union (EU) then met last spring. They agreed to 
establish a common group of experts to study the feasi- 
bility of building an “information bridge” between the two 
continents. 


In the practical sense, an information bridge would require, 
first of all, the establishment of technical, administrative, 
and, where possible, legal standards. However, it is still 
questionable whether this is really the primary concern of 
the authorities. It is much more likely that the system 
providers in the various countries will want to secure global 
coverage of their information highways through alliances, of 
which many have already been formed. 


Some months later the idea was expanded. At the world 
economic summit, the United States proposed to its part- 
ners that worldwide information superhighways, that 
would include Japan as well, should be implemented. 
Talks on this proposal will be resumed again before the end 
of the year. 
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Meanwhile, the long-. vaited Bangemann report was pre- 
sentec at the semi-annual EU meeting in Corfu. Besides 
the long-standing topic of liberalization, ten new pilot 
projects were also considered. The projects are intended to 
demonstrate the various possible applications of informa- 
tion highways as, for example, in teaching programs, flight 
control, and traffic control. 


A clarion call sounded for concentrated action by industry, 
the unions, consumers, and politicians for the purpose and 
making European industry more competitive and for pre- 
paring workers and consumers alike for the impending 
changes. The top representatives of the EU want to meet 
again in November to discuss further actions. One of the 
pilot projects is directed to equipping 2 percent of the 
leading managers with telecommunications work spaces by 
1996. In another project, a new network will link 30 
percent of all European universities to each other by 1997. 
Apparently, the EU Commission is also considering the 
idea of expanding France’s already extremely successful 
Minitel online service throughout Europe. The fact that 
Minitel in the past has had little success in offering similar 
services in other countries has probably been related to the 
financing structure. 


In Germany the Btx successor company Datex-J is gradu- 
ally beginning to reach top speeds. Brussels believes that 
information technology will also play a leading role in 
other projects in health care and public administration. 


It is estimated that the European economy will have to 
invest at least 300 billion German marks [DM] just to keep 
pace with the technological advances made by the Ameri- 
cans in this field. By the year 2000, 6 percent of the entire 
European gross domestic product will be derived from the 
telecommunications field which will have a yearly growth 
rate of about 8 percent until the end of this decade. Several 
hundreds of thousands of new jobs could be created. 


The participants in this undertaking must confront the 
question of just who will provide the enormous invest- 
ments required. Successful applications, such as those in 
health care, education, and civil administration, will be 
inadequate. Consequently, the private sector must be 
expected to supply the monies needed. However, private 
businesses will only invest where they can expect lucrative 
markets with correspondingly high turnovers, profits, and 
potential growth. 


Perhaps such markets will develop at the financially 
stronger end of the “social scale,” in services like video- 
on-demand, home-shopping, home banking, and in sup- 
plying businesses with network systems and services. 


In conclusion, I would like to cite the CEO of the U.S. 
telephone company Sprint, William Esrey, who firmly 
believes that information highways will enjoy a secure 
future. To be sure, he is somewhat more reserved than his 
colleagues. “Development will proceed in a way and on a 
different schedule than we imagine today,” Esrey believes, 
“and every schoolboy will be able to access the Library of 
Congress, just as Vice President Al Gore has said.” He 
concludes sardonically, however: “But wouldn't it be just 
as useful and inventive to guarantee that every schoolboy 
will be able to read?” 
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Germany: Telekom’s Hultzsch on Research Plans, 
New Products, Liberalization 

94WS0516A Berlin NACHRICHTENTECHNIK- 
ELEKTRONIK in German May/June 94 pp 4-7 


{Interview with Hagen Hultzsch by NACHRICHTENTE- 
CHNIK-ELEKTRONIK correspondent: “The Market 
Drives Research: Telekom Gets Ready for Tougher Com- 
petition” NACHRICHTENTECHNIK-ELEKTRONIK] 


[FBIS Translated Text] All activities having to do with the 
liberalization of the European telecommunications 
market, especially with the elimination of the voice service 
monopoly of 1 January 1998, are grouped together under 
the rubric “Focus 98” in the German Federal Post 
Office’s Telekom. The stated purpose of Telekom man- 
agement is to be in a position to meet the challenges posed 
by anticipated increased competition. This pertains to 
R&D as well and the results are decisive for the success of 
new products on the market. By the introduction of 
structural changes and a new R&D concept, Telekom's 
position is to be maintained and even strengthened against 
this background of anticipated new operators and capabil- 
ities. Since 1 January 1993, Telekom’s research sector 
has been subordinated to the “Technology Services Divi- 
sion,” headed by Dr. Hagen Hultzsch. On 28 April 1994, 
N/E [NACHRICHTENTECHNIK-ELEKTRONIK] 
interviewed Dr. Hultzsch to find out how Telekom hopes 
to meet the expected new challenges. 


[N/E]: In the passage along the way from being a govern- 
ment agency to becoming a company, Telekom is marking 
an important landmark. | January 1995 has now been set 
as the date on which the German Federal Post Office's 
Telekom is scheduled to become Deutsche Telekom AG. 
Would you kindly describe the present state of affairs for 
our readers? What important decisions are yet to be taken? 


Dr. Hultzsch: The conversion of the German Post Office's 
Telekom into Deutsche Telekom AG is just one compo- 
nent of Postal Reform II. As is known, on 4 February the 
entire comprehensive, first version of the corpus of laws 
was discussed in the Bundestag and then given over to the 
responsible Bundestag committees. At this point the mem- 
bers of the Bundestag vote on various sections of the 
comprehensive (more than 100 laws and regulations) 
reform package. By early June the Bundestag members of 
the Postal and Telecommunications Committee, where the 
work required for proposed changes in the basic law are for 
the most part voted on, hope to make their final report. 
Then the second and third versions of the draft bill will 
again be reviewed in the Bundestag. We are confident that 
the changes in the basic law required for the conversion 
will be settle? ind passed during this legislative session of 
the Bundestag and Bundesrat. Immediately following the 
legislative decision, Telekom is prepared to privatize in the 
form of an AG (joint stock company). The changes in the 
law required to accomplish the conversion are to go into 
force on | January 1995. Furthermore, we hope to be able 
to have the company on the stock market as soon as 
possible so as to improve the company’s capital holdings. 
Following the passage of the law, at least 12 months must 
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elapse from the time the joint stock company is established 
to the time it appears on the stock market. 


N/E: Monopolies are gradually disappearing and Deutsche 
Telekom AG will be greatly affected by that trend, espe- 
cially with respect to how it does in a competitive situa- 
tion. The prerequisites for success will, to a great degree, be 
created in the research area. What conclusions and deci- 
sions have been arrived at as a result of the liberalization 
and deregulation policy with respect to the organization of 
Telekom’s research activities? 


Dr. tiwitzsch: The changes envisioned in this regard have 
less to do with the privatization than with the global 
behavior of the telecommunications market. Telekom's 
future, just like that of any other company, will be decided 
by how successful we are in selling the company’s products 
and services. It is also quite important that the workers 
who are responsible for the development of these products 
and services keep product marketability in high focus. 
That is the most important change we have introduced, 
namely, a market-oriented R&D focus. We will no longer 
conduct research primarily as a form of basic research. 
Earlier, research aimed at gaining new knowledge and 
insight was the driving force in our R&D effort. We shall 
now introduce the market element—market analysis—as 
the motivating force. 


N/E: Will Telekom's traditional policy of not wanting to 
develop and produce the actual telecommunications 
equipment itself remain unchanged? 


Dr. Hultzsch: Our strategy is “vertical nonintegration.” 
We will in no case produce equipment ourselves. Rather 
we intend to let the equipment and systems develop in an 
evolutionary manner under competitive market condi- 
tions on the basis of the market constellations we are 
striving for. 


N/E: Will this statement of policy intent remain intact 
even when the equipment manufacturers, for their part, 
advance to the status of network operators, which will, 
commencing in | January 1998, also be possible, without 
limitations, in the case of voice services? 


Dr. Hultzsch: So far we see no reason why we should 
change our position, and I also believe that it will remain 
the same for the long term. 


N/E: In late 1993, a strategic alliance was contracted with 
France Telecom. How long will this cooperative joint 
research arrangement last? 


Dr. Hultzsch: Within the framework of “Atlas” (as the 
German-French alliance of network operators is called), it 
was decided, first, to market data services and corporate 
network activities throughout the world jointly. In addi- 
tion, there are a number of cooperative projects in the 
precompetitive phase as, for example, within the frame- 
work of Eurescom. In this case, it is not just a matter of 
cooperation with France Telecom, but with other Euro- 
pean network operators that participate in Eurescom. 
Furthermore, efforts to achieve agreements for coopera- 
tion in other fields are also underway, as, for example, in 
the field of video-in-dialog. It 1s easy to understand that a 
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joint pilot proyect would be of advantage to both sides. 
Specific agreements are aimed for in that direction, but 
have not been realized as yet. ATM is another comperative 
venture. In one European ATM field experiment, 18 
network operators, including a very substantial contribu- 
tion by Germany’s Telekom and France Telecom, tested 
the ATM transmission net. [The experimental European 
network 1s shown On superimposed map of Europe in the 
original article. ] 


N/E: Is there any research requirement for the envisioned 
linking, of the French Transpac data transmission network 
to the Datex-P-Net? 


Dr. Hultzsch: Not really. The X.25 technology has been 
around for a long time. There are some switching problems 
to resolve, implementatx must get underway. But one 
cannot speak of a research requirement in this regard. 


N/E: You have mentioned ATM and video-in-dialog. Can 
you mention other focal points of telecommunications 
research” 


Dr. Hultzsch: The entire complex of high-speed data 
transmission: fiberglass technology, which links closely the 
questions of |) converting electrical into optical signals 
and vice versa and 2) regeneration-free signal transmission 
over great distances. In existing networks, the maximum 
regeneration-free transmission distance is 36 kilometers. 
One can easily see how the extension of that distance 
would translate into substantial cost savings. In addition, 
the aim must be to strengthen optical signals directly—to 
eliminate the optical-electrical-optical signal alternations 
that are still required today. Telekom lives from and with 
speech. We want and we will use speech as a means of 
control. Voice recognition and speech generation are 
important specialty fields: safety, data protection, access 
security, and the “electronic signature” are other equally 
important areas. 


N/E: Are you involved in the photonics program? 


Dr. Hultzsch: Yes. of course. Besides the activities in our 
own research facilities in Darmstadt, projects have been 
assigned to DeTeBerkom, our subsidiary in Berlin. We are 
also financing several research programs in this field, as, 
for example, in the Heinrich Hertz Institute in Berlin. We 
are also indirectly financing a good part of the research 
activities being conducted by German industry for the 
simple reason that, so far, we are the only buyer of the 
fiberglass technology used in long-distance communica- 
tions. 


N/E: Can you remark on the resources that are employed 
in Telekom research? 


Dr. Hultzsch: The research center, formerly referred to as 
a research institute, is the organizational entity with the 
greatest number of employees. Such a center has about 500 
workers, two-thirds in Darmstadt and one-third in Berlin. 
The research center is divided into sections: networks (178 
men), services (186), contract and joint ventures research 
(85), as well as technology evaluation and market develop- 
ment potential. Besides the research center, Telekom has 
another research activity in Berlin, which—mostly within 
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the framework of taskings research—develops services, 
terminating equipment, and applications for a future wide 
band ISDN [Integrated Services Digital Netowrk] under 
the designation Berkom (Berlin Communications System). 
To date, research projects have been funded to the amount 
of 300 million German marks [DM] through the Berkom 
Program, which was started up in 1986, jointly by industry 
and the Berlin Senate. Since | January 1993, these projects 
have been continued 'n a single independent company— 
DeTeBerkom GmbH, with Telekom as the 100-percent 
owner. 


Ekom (Special Facility for Developments) was established 
in Siegen for the development and testing of new applica- 
tions in the wide band field. Ekom’s mission is to effect 
market-oriented conversions—to the degree possible—and 
testing the research results from Berkom and from the 
European telecommunications research program RACE. 
In addition, about 50 specialists involved in project Ikat 
(Innovative Communications Forms, Applications, and 
Technologies) test new customer-onented applications in 
telecommunications at |2 sites under the management of 
the German Federal Post Ojfice’s Telekom. Ikat has also 
taken over responsibity for the applications segment of the 
ATM-wide band pilot project, with the network nodal 
points in Hamburg, Berlin, and Cologne. 


In 1993, Telekom spent DM910 million or about 1.6 
percent of the total turnover (about DM58.5 billion) for 
R&D. We are trying to set the level for this purpose at 2 
percent. We also provide expenditures of the same order of 
magnitude indirectly through the procurement of products 
and services from our partners. If we were to include the 
R&D expenditures of about | percent for system develop- 
ments, as U.S. companies do as a rule, we would arrive at 
a figure of about 5 percent of turnover for R&D—an 
amount that is quite comparable to other horizontally 
structured telecommunications companies. 


In 1991, Telekom's direct expenditures for research 
amounted to DMI55 million and its expenditures for 
development DMSI1 million, im 1992 the figures were 
DM232 million for research and DM733 million for 
development; and in 1993 the amounts were DM280 
million for research and DM910 for development. 


N/E: Let's return to ATM for a moment. On the occasion 
of CeBIT "94, your fellow member of the board, Gerd 
Tenzer, put the national ATM pilot project inte operation. 
What have been the results to date? How has customer 
response been? 


Dr. Hultzsch: The network node has already been installed 
and approved in Berlin. The node in Cologne 1s currently 
being tested. The first tests with Switzerland for use in the 
PanEuropean ATM Project have already been successfully 
conducted. The third node in Hamburg will be operation 
by about the middle of the year. We only wish we could 
interest more customers, those who are not assigned to the 
university and research sector, to participate in the pilot 
program, i.e.. industrial partners who are committed to 
this technology 
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N/E: Europe has in recent days been criticized for being 
rather slow in pursuing the discussion of information 
highways that was initiated by the Americans. Objectively 
and factually speaking, can Europe, as far as the capabili- 
ties of high bit rates are concerned, hide... 


Dr. Hultzsch: You have provided me the right catch 
word in this regard. To be sure, we in Europe have been 
slower in the formation of the administrative structure 
than in the United States. We also have not yet created 
such a stimulating catch word for the project. However, 
with respect to network expansion, Europe has the 
advantage over the States. We have more universal 
networks, we have EurolSDN, which is inexpensive and 
far-ranging. We in Europe have so far failed to utilize the 
excellent condition of the network to increase produc- 
tivity. That is really our problem. Not the condition of 
the network. 


N/E: In a pilot operation on the occasion of the 1993 
International Radio Exhibit (IFA) Telekom transmitted 
TV in digital common wave networks (Vidinet). What 
were the results of this experimental operation? What 
further steps must be taken before introducing blanket 
coverage Vidinet? 


Dr. Hultzsch: Aspects of digital TV transmission via 
satellite, cable, and terrestrial networks are examined in 
the Vidinet. At the IFA °93, the entire transmission chain 
(via satellite, ground transmitter, and cable) was—for the 
first time ever—observed “‘live”’ throughout the world by 
means of technica! equipment that had been designed on 
the basis of provisional specifications by a laboratory in 
Berlin-Adlershof that had been converted into a studio for 
the IFA. 


Meanwhile, the product “Vidinet,” which is already being 
used in the transmission network by one program arranger 
in his local “window program,”’ was developed with the 
technology designed for satellite transmission. This consti- 
tutes a record “time-to-market” conversion. 


In the cable sector, our research center has accelerated its 
efforts to establish a Europe-wide single standard as 
quickly as possible. Under the chairmanship of Telekom, 
it was possible in the very short time frame from August 
1993-February 1994 to define a standard for digital 
transmission on BK networks, which has already been 
submitted to ETSI. In this way 40 Mbit/s source signals 
can be transmitted in an 8-MHz channel with the option 
of being able to increase the rate io 50 Mbit/s in the 
future. This basic work put us in the position of being 
able to report out a commercially useful technology as 
early as April. 


In the case of terrestrial transmission, the tests have been 
extended in order to get planning data for future networks. 
The opevation of portable receivers has beem of prime 
importance. In order to obtain such data for mountainous 
areas, a joint venture was founded with our colleagues in 
the Swiss PTT. It is exisemely difficult to rush develop- 
ment in the terrestrial sector. That is mainly because of tise 
nonavailability of suitable frequencies and the diffuse legal 
prerequisites. 
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Two scenarios are conceivable: 


—the “infiltration” of the existing analog network by local 
digital transmitters of lower performance 


—planning a Germany-wide common wave network in 
strictly allocated channels 


Both options are being examined further. The scientific- 
technical work is also linked to the RACE Program dTTb 
(Digital Terrestrial Television Broadcasting) and the 
national project HDTVT (Hierarchical Digital Television 
Transmission). 


N/E: PC conference systems were an obvious CeBIT '94 
trend. They represent a cooperative venture between 
Telekom and Intel, which, among other things, includes (as 
we reported) the financial support of ISDN base terminals 
and the acquisition of kits for expanding the PC. Please 
discredit the argument that is occasionally made that this 
constitutes a distortion of competition. Telekom used its 
monopoly as ISDN network operator to the disadvantage 
of the producing industry in this case, which happened not 
to be in the favor of Telekom’s “court supplier.” 


Dr. Hultzsch: One cannot—under any circumstances— 
speak of a distortion of competition. The financial subsi- 
dization of multimedia terminating equipment in connec- 
tion with new ISDN terminals is independent of 
producers. Products from other suppliers are considered 
exactly the same as Telekom products. The producers and 
developers of multimedia applications and terminating 
equipment are kept directly informed by Telekom as to the 
specific conditions of the financial support program. 


N/E: Dr. Hultzsch, we thank you for this interview. 


Support Program for Multimedia Applications 


The German Federal Post Office’s Telekom is pushing the 
development of multimedia applications by means of 
targeted activities. The financial subsidization of invest- 
ments for multimedia application in direct connection 
with the commissioning of new ISDN terminals represents 
a first such support measure. 


The following regulations apply to this financial support 

program: 

—All customers, who newly purchase multimedia termi- 
nating equipment and contract for new ISDN terminals, 
can receive one-time subsidizations in the form of 
credits on their telephone accounts. 


—The financial support period runs from | April 1994-31 
March 1995. 


—The amount of the subsidy for newly acquired multi- 
media terminating equipment in the period from | April 
1994-30 September 1994 is DM1200, while in the 
period from | October 1994-31 March 1995 it is 
DM800. 


—This support is producer-independent. In this financial 
support program, products from co-suppliers are treated 
exactly the same as products from Telekom. 


—The shortest leasing duration for financially supported 
ISDN terminals is one year. 
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—The support is contingent on the acquisition of a new 
ISDN terminal. No distinction will be made between 
EuroISDN and |! TR6-ISDN terminals. 


—Both equipment for base as well as primary multiplex 
terminals are subsidized. 


Two multimedia terminating equipment units can be 
subsidized for each base terminal and ten such units may 
be subsidized for each primary multiplex terminal. 


—Besides stand-alone-terminating equipment, PC add- 
ons may also be subsidized. 


—As a minimum prerequisite, the multimedia terminating 
equipment and the add-ons must have an ISDN S, 
interface; a video camera with microphone headset or a 
hand-free talking device must be available; besides the 
moving picture communications, the equipment must 
support at least three other modes of communication, 
telematic services, or communications applications. In 
addition, the CAPI interface must be supported and a 
BZT license is obligatory. 


—As proof that the terminating equipment satisfies the 
required specifications, the producers must obtain a 
certificate to that effect from Telekom in Bad 
Kreuznach after a free inspection conducted by the 
ROLAND test and consultation service. 


Further information on the support program for multi- 
media application in the ISDN will be provided by: 


Telekom Special Office for ISDN Product Support P.O. 91 
00 54287 Trier Fax 49 651 94 99 111 


Plans for In-Flight Telephone System Outlined 


94WS0502A Duesseldorf VDI NACHRICHTEN in German 
No 32, 22 Jul 94 p 9 


[Article by Markus Schnurpfeil: “Telephoning Above the 
Clouds of Europe’; first paragraph is VDI NACH- 
RICHTEN introduction] 


{[FBIS Translated Text] Telekom subsidiary DeTeMobil 
intends to establish the first aircraft to ground radio 
station at Frankfurt as early as August. In so doing it lays 
the cornerstone for a Europe-wide airplane telephone 
network. 


When Lothar Hunsel, according to his nameplate 
chairman of the management of DeTeMobil, describes 
‘his’ company, the key phrase mentioned is inevitably “a 
complete range for mobile radio.”” The most recent com- 
ponent of the product range of Telekom’s mobile radio 
subsidiary is a nationwide in-flight telephone network. At 
the end of June, Federal Postal Minister Dr. Wolfgang 
Boetsch granted the license for operating such a network to 
DeTeMobil; co-competitors Mannesmann Mobilfunk and 
the British telecommunications enterprise Mercury Com- 
munications came up empty-handed. 


The in-flight telephone network is based on the so-called 
TFTS (Terrestrial Flight Telephone System) standard, a 
technical regulatory body defined by the European stan- 
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dardization institute ETSI for telecommunication in the 
air. The radio technology operates in the frequency range 
of 1,670 to 1,675 MHz for the “downlink” and from 1,800 
to 1,805 MHz for the “uplink.” In contrast to satellite- 
supported in-flight telephone systems, telephone calls from 
air passengers are transmitted in TFTS from the transmit- 
ting facility in the aircraft to special ground stations. 
Telephone calls are only possible from the aircraft to the 
ground station. 


The first of these ground stations will be established as early 
as August in the vicinity of Frankfurt. Two additional 
stations will follow by February of next year in the south and 
north of the republic. “And with that,”’ according to DeTe- 
Mobil press spokesman Dieter Rath, “‘we will almost 
achieve nationwide coverage with the Federal German 
in-flight telephone network.” In mid-1996 the German 
TFTS will ultimately be supplemented with a ground station 
in the vicinity of Frankfurt/Oder—the investment costs are 
about 15 million German marks [DM]. Since the TFTS 
senders do not enable telecommunication until above 4,500 
meter altitude, the DeTeMobil technicians are planning to 
install additional radio stations at the airports. 


The establishment of in-ilight telephone networks based 
on the TFTS standard has also begun in other European 
countries. The agreement to build a Europe-wide in-flight 
telephone network has so far been signed by 14 potential 
network operators. 


Since the TFTS involves an all-European network, service 
suppliers, called service providers in the professional 
jargon, working all over Europe will play a decisive role in 
marketing telephones in airplanes. As a rule the service 
providers will finance installation of the necessary equip- 
ment in the airlines’ aircraft. So far, in professional circles 
only two service providers are involved: The Jetphone 
enterprise, a joint subsidiary of English BT and France 
Cable Radio as well as the In-Flight Phone Europa com- 
pany, a cooperation between British Mercury and In-Flight 
Corporation from the United States. At the moment there 
is still radio silence, however. “We lack agreement 
regarding the technical interfaces between the systems of 
the network operators and those of the service providers,” 
reveals an industry expert. 


Experience in the United States has shown that although 
in-flight telephones is a small niche market in telecommu- 
nication, making phone calls in the jet meets with interest 
from the passengers. The three U.S. companies which offer 
such services have now together equipped more than 4,000 
aircraft with in-flight telephone equipment. Using the 
celestial telephones costs a little less than DM4/min in the 
United States. 


According to rumors from the TFTS scene, the unit price 
will be about DM8/min in Europe. At DeTeMobil one 
would perhaps like to have had it be somewhat less 
expensive. By the way, calling from an aircraft is paid for 
with a credit card. 


By the year 2000 about 65 percent of scheduled aircraft 
and a little less than 30 percent of charter aircraft will be 
equipped with in-flight telephone systems, according to 
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estmates by DeTeMobil. And 50 percent of private air- 
planes will also have a telephone on board around the turn 
of the century, as envisioned by the mobile radio people 
from the Telekom group. 


While British Airways and Air France approach the TFTS 
subject with great excitement, at German Lufthansa the 
attitude is still guarded. Over the next few weeks to begin 
with the long-range jets of the airline with the crane symbol 
will be equipped with on-board telephones. First and 
business class passengers will find the telephone handset in 
the arm rest of their seats. In economy class cordless 
phones will be provided upon request. Lufthansa’s con- 
tract partner is the U.S. Skyphone company, which oper- 
ates a satellite-based in-flight telephone system. The deci- 
sion of the German airline for or against installing TFTS 
systems will, according to Lufthansa company spokesman 
Christian Klick, be made within the foreseeable future. 


Among experts it is already regarded as settled that in the 
medium term all European airlines will have telephone 
equipment on board. Not just voice connections will take 
place by means of these facilities. After 1996, for example, 
DeTeMobil will also make it possible to fax and send data. 
A radio service is also defined in the TFTS standard with 
which flight passengers can be “‘beeped.”’ The handicap of 
one-way communication from the aircraft to the ground 
would thus be eliminated. 


Pilot Project for Interactive Services in Stuttgart 
Planned 


94WS0505A Duesseldorf HANDELSBLATT 
in German 15 Aug 94 p 5 


{Article by Peter Reinhardt: “Stuttgart Prepares for a 
Large Experiment” 


[FBIS Translated Text] Baden-Wuerttemberg Economics 
Minister Dieter Spoeri (SPD) [Social Democratic Party] 
will test the acceptance of a multimedia service in a large 
pilot project. For that purpose 4000 households within 
Stuttgart will be connected to an efficient information 
highway. 


“The objective of the pilot project is the practical testing of 
interactive services in a representative environment,” 
states Spoeri in outlining the concept. The point of the 
main effort is offerings for the private end user. 


As visualized by the SPD politician, citizens by means of a 
remote TV service will be able to page through electroni- 
cally prepared catalogues of TV commercial houses and 
immediately call in their orders. Without difficulties it 
would be possible to order from the archives of media 
companies like Leo Kirch or Bertelsmann, which have 
expressed an interest in the Stuttgart concept, any desired 
video or the latest Hollywood hit, which will be displayed 
on the picture screen within their own four walls. Discus- 
sions about participation also are in progress with public- 
law radio broadcasting facilities. 


In the “architectural concept,” the Economics Ministry 
has first and foremost brought in the locally headquartered 
systems and equipment manufacturers. IBM, Bosch, 
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Hewlett Packard and Alcatel-SEL have participated. The 
enterprises, explains an IBM spokesperson, are now 
checking out “material participation.” 


Cable Connection Is A Prerequisite 


Currently negotiations with telecommunication facilities 
concerning the necessary infrastructure in the pilot project 
area are in the works. The prerequisite for the participant 
is a cable connection. The network, however, must be 
supplemented by efficient fiber optics lines before the 
planned start next summer, explains an expert of the Bonn 
Telecommunications General Directorate with respect to 
the present status. 


The state government has allocated 10 million German 
marks [DM] as startup money for the “technological 
revolution” (Spoeri); the SPD minister also might tap the 
financial resources of the EU Commission. However, the 
lion’s share of the total costs of about DM100 million 
should be supplied by the participating enterprises. “We 
could test the technically applicable solutions of this new 
communication service,” states a spokesman of the Stut- 
tgart Alcatel-SEL in explaining the principal interests 
involved. 


Advantages of Cooperation 


It is a matter, above ail, of introduction of a return channel 
for the subscriber, which the distribution system up to now 
does not offer in TV programming. “What it comes down to 
is the introduction of shifts by which this immense growth 
potential in the state will come to fruition,” says Spoeri in 
justification of the pilot project. besides its having industrial 
policy implications. Finally, the communications sector is 
regarded as “the future most promising branch in the 
services field.” Further advantages for all parties arise 
through the necessary cooperation between electronics and 
media companies and the network services. 


The Stuttgart pilot project should do more than open up a 
test field for local equipment suppliers. Those offering the 
new service could with limited financial expenditures check 
out the level of acceptance. Who is ready to pay the price for 
an individually ordered movie? This key question should 
govern the step-by-step raising of fees for the pilot project 
households. Only in the initial phase will the offerings be 
free of charge. The experts see mass-packaged entertain- 
ment programs as the first step in the main effort. The 
offering of “‘teleshopping”’ promises still more participation. 


Germany: Frequency-Changing Switch Developed 
for Fiber Optic Networks 

94WS0499D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 19 Aug 94 p 8 


[Unattributed article: “Cross-Connect Enhances Trans- 
mission Capacity”} 


[FBIS Translated Text] The Siemens Incorporated (AG) 
company in Munich/Berlin reports that it is possible to 
multiply the transmission capacity of fiber-optic networks 
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through simultaneous transmission of signals on several 
light-wave lengths. The firm’s researchers have developed 
a switch for that purpose that initially utilizes three fre- 
quency channels. Using this kind of “cross-connect” it is 
possible to switch the signals back and forth among the 
separate channels and among various fibers. With simple 
network management the component enables enhanced 
system operational security by switching to an alternative 
pathway should a transmission segment or system node 
fail. During normal service the process affords the advan- 
tage of flexible alignment of transmission capacities con- 
sistent with the respective demand. 


It is also claimed that the transmitted frequency channels 
are detected at the cross-connect input by means of optical 
heterodyne receivers, each of which is tuned to a single 
channel. Their abilities to discriminate are so acute that 
channel intervals of fewer than 10 gigahertz have report- 
edly been realized. Using optical filters that could be 
realized only at high cost. 


Laser emitters whose optical frequency can be varied are 
used for the transfer of channels. The company reports that 
in the laboratory the frequency has successfully been 
modified over a range of 100 gigahertz. A simple frequency 
regulation might stabilize the channel gap at 10 gigahertz 
with a precision of 80 megahertz. An integrated optical 
switching matrix also developed by Siemens switches the 
transferred frequency signals to the desired output fiber. 


It is additionally claimed that switch-system reconfigura- 
tion times on the order of milliseconds and variability 
ranges exceeding 100 gigahertz may be anticipated from 
use of the electronically tunable TTG lasers presently 
under development at Siemens. 


Germany: BMFT Research Information Reported 
on Internet 


94WS0514B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 22 Aug 94 p 10 


[Article entitled “Research Information on the Internet: 
DFN Association Introduces New Information Service— 
Sponsor Directory Retrievable’”’} 


[FBIS Translated Text] The Association for the Promotion 
of a German Research Network Registered Association, 
called the DFB [as published] Association, reports infor- 
mation is electronically accessible via the German 
Research Network. The research information is being 
offered under the World Wide Web multimedia informa- 
tion and access system to anyone having access to the 
Internet. 


The DFN Association is starting its offering of information 
from the research ministry with the current research 
survey titled “Information Technology’s Prospects for the 
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Future.”’ The ministry’s sponsor directory will also be able 
to be retrieved over the network. According to the reports, 
this opus in printed form weighs 1.6 kilograms and com- 
prises 1000 pages. 


It reads further that the DFN Association will little by litile 
store the offering of information from the Federal 
Research Ministry and make this information available in 
electronic form. It will be kept available so that it can be 
retrieved by anyone via the science network as well as via 
the Datex-P [packet-switched] public data transmission 
service. It will suffice to know the World Wide Web 
address, http: www.dfn.de/bmft, in order to get to the 
information from the ministry. The new information ser- 
vice will start as of 24 August 1994. 


In addition, the possibility will be tried to make available 
at attractive rates to individuals the Datex-J service of the 
German Federal Postal Service’s Telekom. The DFN 
Association (Pariser Str. 44, 10707 Berlin, fax: 030-88 42 
99-70) is an alliance of colleges, publicly supported scien- 
tific and research institutions, government agencies and 
businesses connected with research. 


Three hundred institutions are presently connected to the 
WIN science network with bit transfer rates of up to 2 
Mbps [megabits per second]. It is reported that regional 
test-beds are presently being made ready for the testing of 
new applications for bit transfer rates of far beyond 100 
Mbps. International communication networks, like the 
Internet, for example, can be used through the DFN 
Association. 


Germany: New Recycling Method for TV Picture 
Tubes Reported 


94WS0514D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 26 Aug 94 p 8 


[Article by “pet”: “Opening Up of Picture Tubes Permit- 
ting Cleaner Processing of Glass. Hetzel: New Recycling 
Process for Monochrome and Color Picture Tubes Dem- 
onstrated in An Example”’} 


[FBIS Translated Text] M. Schiog!, graduate physicist and 
research and development head of the Hetzel & Co. 
Elektronik-Recycling GmbH [Ltd.] company in Nurem- 
berg, reports in the journal INDUSTRIE DIAMANTEN 
RUNDSCHAU [INDUSTRIAL DIAMOND REVIEW}, 
No 3, 1994, of the De Beers Industrie-Diamanten (Deut- 
schland) GmbH company in Willich, that Hetzel has over 
the past two years developed two recycling processes for 
picture tubes, by means of which the material can be 
recycled efficiently into the industrial loop. 


Such processes will be of great importance in the future 
because today approximately five million picture tubes 
have been discarded in Germany, four million of these 
were used in television sets. 
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While the glass, after processing, can be remelted into new 
glass, the phosphors, that allow the picture to appear inside 
the tube, have to be disposed of as waste for special 
treatment. The metal parts of the tube, the glass and the 
phosphors have to be separated from one another for this 
purpose. 


Schlogl believes it would in principle be easy to smash the 
tubes to pieces. However, it would hardly be feasible to do 
the precision cleaning of the glass fragments that is neces- 
sary. Hetzel has chosen another approach. The screen and 
bell consist of lead glass in monochrome picture tubes. The 
glass extension on the neck of the picture tube is broken off 
in order to ventilate the tube. Then the electron gun, the 
deflection yoke and the iron implosion protection are 
dismantled. 


Hetzel then cuts open the front and bell glass by means of 
water-cooled diamond blades (synthetic diamond, D76 
grit, concentration M13) in a fully automatic unit in 
around two minutes. The glass halves are put through a 
high-pressure washer in order to remove the phosphors. 


The clean glass is delivered as recyclable waste to glass- 
works, while the phosphors are waste for special treatment. 
Some thought is being given at present to how the mate- 
rials contained therein - like yttrium and europium - can 
also be processed. 


By contrast, color picture tubes have a more complex 
design, Schlog! reports. They consist of different glasses 
that are not fused to one another as in monochrome tubes, 
but are bonded by means of solder glass. The solder glass 
consists mainly of lead oxide. It softens at a lower temper- 
ature than the glasses do. 


In the process for color picture tubes the parts are not 
sawn, so that the individual kinds of glass can be made 
available again in the cleanest possible state to glassworks. 
Rather, the tubes are heated up in an oven with precise 
temperature control to the extent that the solder glass 
melts. With proper suspension in the oven, the parts fall 
away from one another without breaking in the process. 
Then the remaining metal parts can be removed. 


Hetzel is operating, first, one unit that is designed for the 
processing of monochrome picture tubes from computer 
monitors. It currently has a capacity of 150 tubes per shift. 
Second, Hetzel has another unit for color picture tubes that 
can process per year around 50,000 large picture tubes 
from television sets, and proportionately more small tubes. 
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Italy: Optical Fiber Communications Network 
Established 


MI11409075294 Milan NOTIZIE ITALTEL 
in Italian Jul 94 p 15 


[FBIS Translated Text] Distributed computer science with 
a high-level processing capacity for the development of 
mathematical software and for aerospace applications. 


Three-dimensional and interactive computer graphics 
among network-connected workstations. 


Multimedia remote teaching for long-distance audio and 
video training with the possibility of accessing authentic 
“virtual” libraries. 


Telemedicine, with applications based on the use of super- 
computers for the processing of radiological images. 


These are some of the sophisticated services offered by the 
optical fiber communciations network developed by Italtel 
for the National Research Council (CNR) in Naples. The 
new broadband network, which will be managed by SIP 
{Italian National Telephone Company], is based on an 
ultra high-speed UT-XC switching node designed and 
developed at Italtel research laboratories. 


Italtel won the bid for the supply of the high-speed 
switching node (up to 160 Gbits per second) and related 
access systems for services available in the seven-pole 
network, each of which are characterized by the various 
research departments at the University Federico II of 
Naples and the CNR. This within the framework of the 
CNR Neanet program, as part of the more wide-ranging 
Targeted Telecommunications Project and designed for 
testing multimedia applications in the Neopolitan area. 
The new switching module, which has already been deliv- 
ered to the CNR, will be the center of the “super commu- 
nications network” ensuring the users interconnections 
among all the poles and high-speed access to multimedia 
data bases and the powerful CNR parallel computers. It is 
the result of R&D activities at Italtel, which employs 3,000 
specialists in the advanced fields of optoelectronics and 
telecommunications. The UT-XC switching node is based 
on the new ATM technology that permits voice, data, and 
images to be integrated in a single communications net- 
work, offers evolved multimedia sevices, and the full use of 
optical fibers in terms of quality and the capacity of the 
signals transmitted. 
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ADVANCED MATERIALS 


India: Low Temperature Superconductor-Based 
Generator Developed 


944S0464A Madras THE HINDU in English 
27 Jul 94 p 25 


[Article by P. Sekar: “Low T, Superconductor-Based 
Power Generator’’] 


[FBIS Transcribed Text] Technology for an electric power 
generator using superconducting wires has been developed 
by researchers at the Bharat Heavy Electricals Limited 
(BHEL), Hyderabad. They have made a compact 200-kVA 
generator using niobium titanium (Nb Ti) alloy wires and 
tested it by connecting it to their mains supply for 30 
hours. For India, this achievement is an important mile- 
stone as it can be used in applications such as in defence 
where cost is not a constraint. 


Many metals and alloys become superconductors, that is, 
they lose their electrical resistivity almost completely, 
below a certain temperature called the critical tempera- 
ture, T.. Depending on the nature of the material, the T, 
can vary with materials. For example, the Nb Ti alloy 
becomes a superconductor below liquid helium tempera- 
ture (4 Kelvin or -269°C). Because of the low temperature 
involved these alloys are classified as low T, superconduc- 
tors. Certain oxides of yttrium—barium—copper behave 
as superconductors at temperatures below 120 K. These 
have been classified as high T, materials. 


Since the technology for drawing long thin wires of super- 
conducting alloys is not available in India, BHEL 
imported Nb Ti wires of 30 microns diameter (one micron 
is one-thousandth of a millimetre). Because of their zero 
resistivity at the critical temperatures, even these thin 
wires can carry a very high electric current, up to say 600 
amperes, without getting heated up or burnt. Conventional 
metal wires of such small diameters will not be able to 
carry even a fraction of an ampere. 


“Conventional design of stators and rotors is not valid for 
superconductor based generators as the current, magnetic 
field and rotating speed are very high. So we made a 
suitable design taking hints from published literature,” 
says Dr.T.Suryanarayana, additional general manager of 
BHEL and leader of a team of researchers working in this 
project. 


They have embedded about 500 Nb Ti wires in a copper 
matrix and wound them ‘nto pancake-shaped coils. Six 
such coils are arranged in the form of a spiral, one partially 
overlapping the other. Because of this modularity, ser- 
vicing becomes easy, say the scientists. 


Whereas the rotor is maintained at 4.2 K using a stream of 
liquid helium, the stator is maintained at room tempera- 
ture (about 300 K). This large temperature difference can 
cause unwanted heat transfer between them, which can 
vaporise more of liquid helium and put undue load on the 
cooling system. So they maintain high vacuum in between 
the stator and the rotor to reduce this loss. “Special care 
has been taken to avoid leakages occurring due to the 
difference in shrinkage of materials,” they say. 
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Because of the high current carrying capacity, the rotor size 
has been reduced considerably and consequently the effi- 
ciency has improved by one percent. The scientists have 
connected the 200 kVA generator in parallel with the grid 
supply to their own campus and tested it for about 30 
hours. 


“The superconductor generator’s output is more stable 
when compared to that from conventional ones. The 
improvement in efficiency of one percent looks very small, 
but it can repay the cost of the generator in 25 years,” he 
says, and adds, “As of now, the generator is not econom- 
ical and so it can be used only in applications where cost is 
not a consideration. Only when we develop high T. super- 
conductors which can be drawn into long thin wires, can 
we think of lowering the costs. With the technology avail- 
able now, it is estimated the cost of a 500 MVA plant will 
break even.” 


The development of this technology is a classic example of 
inter-institutional collaboration between BHEL, IIT 
[Indian Institute of Technology]-Madras, IIT-Kharagpur, 
National Physical Laboratory (New Delhi) and ISSc (Ban- 
galore). For instance, BHEL along with IIT-Madras and 
I1T-Kharagpour [as published], has studied the radiation 
heat loss across the generator and redesigned it to keep the 
losses to a minimum. Similarly, the IISc has helped in the 
development of a vacuum jacket transfer line for liquid 
helium which helps to keep the rotor at 4 K. 


The project, which was launched three years ago, was 
funded by the Department of Science and Technology, 
New Delhi, under the National Superconductivity Pro- 
gramme, to the tune of Rs. 5 crores. 


AEROSPACE 


a Next Remote Sensing Satellite Launch in 
1 


94AS0468A Madras THE HINDU in English 24 Jul 94 p 4 


[FBIS Transcribed Text] The IRS-1C, the next of the series 
of India’s remote sensing satellites, the fabrication of 
which is in an “advanced stage”’ of completion, has been 
slated for launch “in the middle” of next year. The launch 
will be done by a Russian life-off vehicle, Molnia, from the 
Baikanur cosmodrome. 


The IRS-1C is an improved version of the IRS series being 
fitted with a 10-metre high resolution camera which can 
“see sideways” and take imageries of even small places 
measuring 100 square metres; another of 20-metre resolu- 
tion which can “snap” a 400-square metre base while 
keeping a “spectoral balance’; and a “wide field sensor” 
which can “view” 700 sq. km of expanse down on earth as 
the satellite moves at an altitude of about 800 km. The 
maximum width covered earlier by such a camera was | 50 
sq. km. 


According to the Chairman, Indian Space Research Organ- 
isation (ISRO), Dr. K. Kasturirangan, the IRS-1A and the 
IRS-1B, which have been relentlessly moving around the 
globe for the past six and three years respectively, are using 
relatively lesser resolution cameras and, therefore, they are 
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able to cover big items such as forests, groundwater, 
mineral resources, oceanography, snow-melting, agricul- 
ture etc. The capacity of even Landsat satellite sent by the 
US revolves around 30 metres. On the contrary, the 
IRS-1C is being equipped with the two high-resolution 
cameras with a view to bringing in even town planning and 
vegetation (horticulture) under the satellite coverage. 


At a press conference here on Saturday, Mr. Kasturirangan 
spoke of cryogenic engines which was a “non-issue now,” 
stating that Russia was very much willing to honour its 
commitment to India by supplying the “upper stages” for 
seven pieces of rockets but without transferring its tech- 
nology. Pressed for details on the programme for geo- 
stationary satellites and on defence applications, he, how- 
ever, did not elaborate. 


Forecasting Farm Yield 


On the gains of the remote sensing technology so far, the 
ISRO Chairman said they had developed such a satellite 
data-based system that the country was in a position today 
to predict agricultural yield one month in advance, cov- 
ering about 80 percent of land. Survey of forests which 
proved to be too difficult a task under conventional 
methods, became an easy job now. The success rate of the 
borewells sunk in |,60,000 [as published] villages based on 
satellite data was 85 to 90 percent compared to 40 percent 
under conventional methods. Geologists were required to 
go up to a depth of 100 metres at times to identify mineral 
resources and even this was rendered “simple” now. 


About the drought district of Anantapur in Andhra 
Pradesh which, according to the State Government, is fast 
becoming a desert like Jaisalmer in Rajasthan, Mr. Kas- 
turirangan gave the specific case of Wajjevagu, a 8,000 sq. 
km watershed area in the district with an annual rainfall of 
300 mm only compared to the district’s 500 mm, where the 
Government pushed up the water table by undertaking 
check-dams and percolation tanks as a follow-up of remote 
sensing analysis. 


Following this, the water table went up by 6 to 20 ft in 
some locations and the tanks in the watershed got filled up 
six times. Farmers who migrated from the place, had come 
back and raised two crops, getting good yield. Water 
harvesting, therefore, could serve the district as a panacea, 
he said, adding that five districts were identified for a 
similai action ir the country—Ahmednagar (Gujarat), 
Jabua (Madhya Pradesh), Kalahati (Orissa), Dharmapuri 
(Tamil Nadu) and Bhiwani (Haryana). 


The Chairman said that as many as 157 districts, including 
14 in Andhra Pradesh (all in Rayalaseema and Telanagana 
and East Godavari), were identified for a package devel- 
opment and an “action plan” was readily approved for 17 
blocks. Under the ““Vasundhara,” a programme launched 
by the Department of Space Technology, geo-technological 
maps were being prepared with the help of linemates. 
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MICROELECTRONICS 
Israel: GaAs Semiconductors Studied 


Thinner Semiconducting Films 


94WS0515C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 2 Sep 94 p 8 


[Article by trz:““The Microscopic Structure of Surface 
Layers Are Decisive”’] 


[FBIS Translated Text] Thin semiconducting layers of 
gallium arsenide (GaAs) display a previously not under- 
stood current conduction behavior, which in relatively 
simple electronic switches is scarcely of any significance. 
With highly sensitive electronic switches, such as sensors 
or in radar with high-frequency electromagnetic switches, 
resistance against the flow of current is often recorded, 
which influences the activity of these switches. 


In so doing the current conduction changes with the 
direction of the flow of power. The deviations are greater 
if the power flows in the correct, desired direction. But 
even minor changes lead to distinctly reduced current 
conduction. So far no one has been able to explain these 
deviations. Scientists at the research center for submicron 
structure at the Israeli Weizmann Institute in Rehovot are 
in the process, after recent studies, of learning better to 
understand this inexplicable behavior: according to their 
investigations, the reason is the microscopic structure of 
the surface layers at certain temperatures. What is shown 
here is that the special crystalline structures, particularly in 
the submicron range, are quite significant elements for the 
physical properties of materials. In the opinion of the 
scientists, this research can lead to even more efficiently 
working electronic switches. 


Thus, the surfaces of crystallized gallium arsenide show a 
terrace-shaped structure. Only where these sheet-shaped 
layer pieces join one another in the direction of the current 
flow and there are no excessively large gaps between the 
terrace-shaped layer parts is the current flow optimal. The 
studies had to be undertaken at very low temperatures, 
however, in order to be able to follow with exactitude the 
deviations in current directions and determine their direc- 
tions. It also turned out that electric fields can influence 
the direction of current. 


More detailed studies were carried out in the individual 
layers using gallium arsenide layers produced with exper- 
imental molecular beam epitaxy, which permits individual 
atomic positions to be isolated. Here it turned out that 
particularly the terrace-shaped structures of the surfaces 
are responsible for the abnormal behavior: when the 
current in the layers with electrical fields is diverted into 
these surface layers, the undesirable current flow manifes- 
tations appear even at low temperatures. 


These findings will have far-reaching consequences in the 
production technology of submicron layers, because the 
most important currents in extremely fast-working elec- 
tronic switches occur only in the surface layers. It will also 
be studied whether in the future it will be possible to avoid 
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forming the terrace-shaped surface structures, in order also 
to be able to exclude changes in current flow to a large 
extent. Other separation techniques will possibly have to 
be worked out or those employed today significantly 
altered. Additional information: Weizmann Institute of 
Science, Center for Submicron Research, Rehovot 76100, 
Israel. 


GaAs Semiconductor Performance 


M11409075194 Milan IL SOLE-24 ORE in Italian 
6 Sep 94 p 8 


[Article by Riccardo Romani: “Gallium Arsenide: 
Increased Power for Semiconductors” ] 


[FBIS Translated Text] The efficiency of gallium arsenide 
(GaAs) thin film semiconductors used in various sophisti- 
cated pieces of electronic equipment could be further 
improved in the future following the results of experi- 
mental research. This research was performed by scientists 
from Udi Meirav, Yael Marcus, and Hadas Shtrikman at 
the Weizmann Institute of Science Center for Submicro- 
scopic Research at Revohot in Israel. 


The electrical conductivity of these films varies according 
to the direction in which the electric current flows. The 
current reaches its peak when it flows in a certain direction 
and diminishes when it deviates from that direction. Until 
a very short time ago the cause of these variations was 
unknown, but an explanation has now been found as a 
result of the research conducted by Israeli scientists. These 
scientists have discovered how the microscopic atomic 
“terraces” on the GaAs film surface are aligned to help the 
electrons run along a faster route in a special direction. 
Instead, this alignment does not facilitate the flow of 
electrons in any other direction and consequently results in 
a reduction in electrical conductivity. 


The Israeli researchers developed special multilayer GaAs 
crystals with an atomic surface structure that 1s typical of 
thin films to test the relation between the structure of thin 
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GaAs films and their conductivity. For this purpose they 
used a leading-edge technology based on a molecular ray 
epitaxy system that permits one atomic layer of the semi- 
conductor structure to be built at a time. According to the 
scientists these particular crystals led to the success of their 
experiments because the number of the free electrons 
could be controlled independent of any other factor. This 
element allowed for extremely precise measurements of 
the currents that travelled acrossed the semiconductor film 
in external electrical fields. 


The crystals were later cooled down to a very low temper- 
ature and the current that flowed across them was mea- 
sured. When it passed through the body of the “film,” the 
resistance appeared to change only slightly with the direc- 
tion of the flow. When the researchers used an electrical 
field to make the current flow adhere closely to the 
“terrace” surface of the crystals, the resistance varied 
considerably with the direction of the electrical flow, 
reaching its lowest level when the flow of the current 
coincided with the alignment of the atomic “terraces” on 
the surface. 


Since GaAs films are very thin and electricity flows along 
their surface, it was clear that the electrical conductivity 
was influenced by the surface structure of the semicon- 
ductor. 


Understanding this phenonomenon will enable GaAs 
semiconductor manufacturers to obtain maximum perfor- 
mance by “channeling” the electric current into a 
desidered direction and not in any direction. A consider- 
able improvement in efficiency can be obtained by 
applying this method in semiconductors that will be used 
in optimal conditions, such as low temperatures. 


It is well noted that thin GaAs films—the lastest in 
semiconductor technology—are prefered to silicon in 
the production of chips for advanced electronic equip- 
ment, high frequency communications devices, and 
radar systems. 
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